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WARNING 



, used In the operation of this 
equipment 

DEATH ON CONTACT 
nay result If personnel fail to 
observe safety precautions. 

\/er work on electrical equip- 
nt unless there is another per- 
1 nearby who is familiar with 
I operation and hazards of the 
jipment and who is competent 
aciministering first aid. When 
technician is aided by opera- 
s, he must warn them about 
igerous areas. 

lenever possible, the input 
/ver supply to the equipment 
St be shut off before begin- 
g work on the equipment, 
'nlng the control panel switch 
DFF position does not discon- 
3t all power, as the input lines 
d compressor heater element 
! still on. Take particular care 
ground every capacitor likely 
hold a dangerous potential, 
len working inside the equip- 
nt, after the power has been 
ned off, always ground every 
't before touching it. 

careful not to contact high- 
tage connections of 208 volts 

Input when installing or 
srating this equipment. 

lenever the nature of the 
eratlon permits, keep one 
Id away from the equipment 
reduce the hazard of current 
/ving through vital organs of 
t body. 

not operate the equipment 
thout all grilles, guards, 
ivers, and covers in place and 



DANGEROUS CHEMICAL 

is used in this equipment 
DEATH 

or severe damage may result if 
personnel fall to observe safety 
precautions. 

Use great care to avoid contact 
with liquid refrigerant or 
refrigerant gas being dis- 
charged under pressure. Sudden 
and irreversible tissue damage 
can result from freezing. Wear 
thermal protective gloves and a 
face protector or goggles in any 
situation where skin - eye - 
contact is possible. 

Prevent contact of refrigerant 
gas with flame or hot surfaces. 
Meat causes the refrigerant to 
break down and form carbonyl 
chloride (phosgene), a highly 
toxic and corrosive gas. 



REFRIGERANT UNDER 
PRESSURE 

is used in the operation of this 
equipment. 

DEATH 

or severe Injury may result if you 
fall to observe safety 
precautions. 

Never use a heating torch on any 
part that contains Refrigerant 
R-22. 

Do not let liquid refrigerant 
touch you. and do not inhale 
refrigerant gas. 

WARNING I 


be toxic. Use a well-ventil 
area, wear gloves, and I 
away from sparks or flame. 



Clean parts in a well ventila 
area. 

Avoid Inhalation of sol' 
fumes and prolonged expo 
of skin to cleaning solvent. V 
exposed skin thoroughly. 

Dry cleaning solvent (Fed. S 
P-D-680) used to clean par 
potentially dangerous to per 
nel and property. 

Do not use near open flam 
excessive heat. Flash poir 
solvent is 100T to 138"F (38' 
SO^C). 

Wear eye protection when b 
ing solvent from parts. Air f 
sure should not exceed 30 
(2.1 kg/cm2). 


WARNING 


The burning of polyuretha 
foams is dangerous. 

Due to the chemical compos 
of a polyurethane foam, 
fumes are released when 
burned or heated. If it is bu 
or heated indoors, such as 
ing a welding operation nei 
you should take care to veni 
the area thoroughly. An exh 
system like that of a paint s 
booth should be used. 

Air-suppiled respirators, 
proved by the National Insi 
for Occupational Safety 
Health or the US Burea 
Mines, should be used fo 
welding in confined spaces 

In niaroc uuhprA wpntilntlr 
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Section I. 

GENERAL INFORMATION 

SCOPE 

his manual contains operational, servicing and maintenance information for use by operators an 
rganizational, direct support and general support maintenance personnel. Specific categories of i 
lation have been arranged In the following manner: 

i) Chapter 2 — Operating Instructions 

1 ) Chapter 3 — Operator’s Maintenance Instructions 
}) Chapter 4 — Organizational Maintenance Instructions 
I) Chapter 5 — Direct Support Maintenance Instructions 

j) Chapter 6 — General Support Maintenance Instructions 
>) Appendix A — References 

') Appendix B — Components of End Items List 
)) Appendix C — Expendable Supplies and Materials List 
)) Appendix D — Maintenance Allocation Chart 

NOTE 


The complete Organizational, Direct Support and General Support Maintenance Repair Parts 
and Special Tools List is contained In TM 5-41 20-363-24 P. 




m me room or enclosure in wnicn it is installed. 


j. The Model F36T4-2 is a self-contained unit with a capability of providing a maximum of 36,000 BTU/I 
cooling or 28,600 BTU/HR of heating. 

■2. MAINTENANCE FORMS AND RECORDS 

)epartment of the Army forms and procedures used for equipment maintenance wil 
3se prescribed by DA PAM 738-750, The Army Maintenance Management System (TAM^ 

Maintenance Forms and Records used by the Marine Corps’ personnel are prescribed in TM-4700-15 

>3. HAND RECEIPT MANUAL 


-land receipts for the End Item/Components of End Items (COEI), Basic Issue Ite 
[I) and Additional Authorizations List (AAL) items are published in a Hand Re- 
ipt Manual. The Hand Receipt Manual numerical designation is the same as the r 
ted Technical Manual with the letters HR added to the number. These manuals ar 
}lished to aid in property accountability and are available through: Commander 
5. Army Adjutant General Publications Center, 2800 Eastern Blvd., Baltimore, M 
?20-2896. 

or Marine Corps’ use refer to SL-1-3. 


-4. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR*$) 


f your Air Conditioner needs improvement, let us know. Send us an EIR. You, t 
r, are the only one who can tell us what you don't like about your equipment, 
know why you don't like the design. Tell us why a procedure is hard to perfor 
: it on a SF 368 (Quality Deficiency Report). Mail it to us at Commander, Head 
rters, U.S. Army Troop Support Command, ATTN: AMSTR-QX, 4300 Goodfellow Boul 
'd, St. Louis, Mo 63120-1798. We will send you a reply. 

'or Marine Corps' application use NAVMC form 10772 and mail to Commandant, Mar 
■ps, Attention: LMA-1, Washington, D.C. 20380. 


Section II. 

EQUIPMENT DESCRIPTION 


5. PURPOSE, CAPABILITIES, AND FEATURES 


The Model F36T4-2 Air Conditioner is designed to circulate, filter, and cool or heat afr In the rooi 
enclosure in which it is installed. 

The Model F36T4-2 has a capability of providing a maximum of 36,000 BTU/HR of cooling or 2E 
BTU/HR of heating. It is designed to automatically maintain the air in the room or enclosure ai 
desired temperature selected on the control panel. 




rttalned in Chapter 4, "Organizational Maintenance Instructions " 

ecial features include a provision for removing the control panel from the cabinet so that it may tyc* * 
illed In a remote location, and for introducing outside air through a chemical-biological-radlolop ^ ^ 
BB) filter. 


ten using this equipment in a secure area, caution must be exercised In meeting the establlf?^"*^ 
)ctromagnetlc radiation standards. These standards may limit the use of the equipment’s rorncs 
pability and require additional shielding for the ducts. 


LOCATION AND DESCRIPTION OP MAJOR COMPONENTS 


See figure 1-2. 


tntrol Panel (1). Contains a 5-positlon mode selector switch and an INCREASE/DECREASE to' 
rature control knob. 


NOTE 

rhe control panel is shown in Its location when the air conditioner is installed as a self- 
contained unit. The control panel is designed so that it may be removed from the cabinet and 
nstalled in a remote location. When the control panel is removed, a block-off assembly Is in- 
stalled in this location. 

Dut Power Receptacle (2). For connection of an external power source cable. 


NOTE 

rhe air conditioner is designed so that the Input power receptacle may be used in the front 
)anel location shown, or it may be moved to one of three alternative locations. Alternative loca- 
ions are provided In each side panel and In the lower left hand corner of the back panel. 

’cuit Breaker Reset Knob (3). Push-pull type for overload protection of electrical circuits. The clroi 
saker is installed internally. The remote reset knob provides a means of resetting the circuit break 
:hout entering the cabinet. 

impressor (4). Consists of a reciprocating compressor driven by an electrical motor, hermetic a 
aled inside a steel container with a lifetime charge of oil. An external heater surrounds the lower part 
) container. The purpose of the heater is to prevent possible damage to the compressor caused 
uid refrigerant accumulation in the cylinders during a period of shut-down. The heater is connoctt 
ectly to Input power and is thermostatically controlled to prevent overheating. 

tndenser Fan and Motor (5). Draws outside air through the condenser coil and condenser/compress 
ction and exhausts the heated air back to the atmosphere. 

>ndenser Coll (6). Made up of interconnected parallel copper tubes retained in a series of multi pi 
)sely spaced aluminum fins. This coil serves as a heat exchanger to remove the heat from the cor 
Bssed refrigerant vapor so that it wUt condense into a liquid. 

essure Equalizer Solenoid Valve (7). This valve is normally open when the compressor is NOT run n i r 
equalize the pressure at the suction and discharge sides of the compressor; it closes when the cor 
essor starts. 




Pressure Regulating Valve (10). This valve regulates the suction pressure by recirculating a part o1 the 
compressor discharge hot gas to the suction line when the suction pressure drops below a preset valve. 
This action prevents frosting of the evaporator coil. This valve also acts as a bypass valve in the cooling 
mode v/hen the thermostate is satisfied. 

Quench Valve (11). This is an expansion valve that meters liquid refrigerant into the suction line to the 
compressor to quench (cool) the hot, compressed vapors recirculated from the compressor discharge 
through the pressure regulating valve. 

Pressure Cutout Switches (12). Preset high and low pressure cutout switches are connected through 
capillary tubes to the high and low pressure refrigerant lines respectively. If the high pressure exceeds 
the maximum or the low pressure falls below the minimum, the affected switch automatically turns off the 
compressor. Reset buttons are provided to return the system to operation. 

Evaporator Fans and Motor (13). Draws room or enclosure air Into the evaporator section and exhausts it 
through the heater elements and evaporator coil back into the room or enclosure. 

Evaporator Coil (14). Similar in construction to the multiple-tube, finned condenser coil. This coil serves 
as a heat exchanger to absorb heat from the room or enclosure air circulated through the evaporator 
section. 

Heater Elements (15). Consists of two banks of three elements each. Only one bank operates in the “LO 
HEAT” mode; both banks operate in the ‘‘HI HEAT” mode. One bank (Lo and Hi heat modes) is turned off 
when thermostat is satisfied. 

Mist Eliminator (16). This is a thin filter located between the evaporator coil and evaporator discharge 
grille. Its purpose is to prevent condensate on the coil from being blown into the room or enclosure with 
the discharged air. 

Condensate Drip Pan and Drain Trap (17). The drip pan is located directly below the evaporator coil and 
mist eliminator and is built into the casing. Us purpose is to collect condensate that may drip off the 
evaporator coil and mist eliminator during cooling operations. Collected condensate flows through built* 
in tubing to the drain trap which is located Inside the lower right hand front corner of the cabinet. The 
drain trap is simply a check valve that prevents air flow between the condenser and evaporator sections 
through the drain tubing. 

Conditioned Air Filter (18). Located inside the cabinet behind the evaporator intake grille to filter room or 
enclosure air as it is recirculated. 

Evaporator Discharge Grille (19). Conditioned air is discharged through this grille. Adjustable louvers in 
the grille provide a means of limited directional control of discharge airflow. 


Evaporator Intake Grille (20). Room air is drawn in through this grille. Adjustable louvers in the grille pro- 
vide a means of controlling the amount of outside air introduced through the fresh air damper durina 

nnomtinn ^ ® 


Temperature Therrnostat Sensing Bulb (21). Located in the airflow behind the evaporator intake grille 1 

Hnnt! Thi h 1^ " J enclosure air drawn into the evaporator section of the air cond 

tioner. This bulb is a part of the temperature thermostat control located in the control panel. 


NOTE 


Sight Glass (24). Visually indicates the condition of the refrigerant flowing in the refrigerant lines 
cooling cycles when operating in the COOL mode. 

Condenser Intake Screen and Condenser Fan Guard (25). The intake screen prevents foreign malti 
entering the air intake to the condenser coll; the fan guard provides personnel protection from and 
ment damage to, the condenser fan. 

Fabric Cover (26). Provided for protection of the back of the cabinet from the elements when 
conditioner is not in use. 


7. PERFORMANCE DATA 


OPERATING TEMPERATURES 
LOW 
HIGH 


-50^F (-45‘^C) 
■l-120°F (+49“C) 


PERFORMANCE 

COOLING CAPACITY 
HEATING CAPACITY 

POWER REQUIRED 

VOLTAGE 

PHASE 

HERTZ 

AMPERAGE 


36,000 Btu/hr 
28,600 Btu/hr 

208 

3 

400 

48 


DIMENSIONS 

WIDTH 

DEPTH 

HEIGHT 

WEIGHT 

REFRIGERANT 


30.75 in. (78.1 cm) 
21.50 in. (54.6 cm) 
55.25 in. (140.2 cm) 
440 pounds (199.6 kg) 


TYPE 


R-22 
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Section I. 

DESCRIPTION AND USE OF OPERATOR’S CONTROLS AND INDICATORS 


1. GENERAL 


he Model F36T4-2 Air Conditioner Is designed for a wide variety of Installations and for operation ui 
B range of climatic conditions. It Is also designed for continuous or intermittent operation as a sel 
ed unit or may be connected to external filtering equipment for operation under chemical-biolc 
ological (CBR) environmental conditions. Operators must be aware of any peculiarities or opers 
tations for their specific Installation. 


2. OPERATOR’S CONTROLS AND TECHNICAL PRINCIPLES OF OPERATION 


See figure 2- 


CAUTiON 

Under norma! operating conditions, before starting the air conditioner in any mode, make sure 
that the fabric cover on the back of the cabinet is rolled up and secured, that the condenser fan 
intake screen and fan guard are in place and unobstructed, and that the evaporator fan intake 
and discharge grille louvers are fully open. EXCEPTIONS: Under extreme climatic conditions, 
such as blowing snow, which might enter the compressor section, the unit may be operated in 
the VENTILATE, LO HEAT or HI HEAT mode with the fabric cover rolled down and snapped in 
place. When operated in this manner, outside air cannot be drawn through the fresh air 
damper, which should be positioned fully closed. The fabric cover cannot be rolled down if the 
unit is connected to a CBR filter. DO NOT OPERATE IN COOL MODE WITH THE FABRIC 
COVER ROLLED DOWN. 

Control Panel. See figure 2-2. The control panel Is located in the upper left hand corner of the lowe 
panel of the cabinet. This panel is designed so that It may be removed from the cabinet and instalk 
remote location. (See para 4-63.) The panel contains the following two operator controls: 


CBR FILTER INTAKE COVER- 

LIFTING FITTING- 

SIGHT GLASS— — . 


FRESH AIR INTAKE AND FILTER. 


FRESH AIR DAMPER CONTROL KNOB- 

CONDENSER AIR INTAKE SCREEN 

HIGH AND LOW PRESSURE 

CUTOUT RESET BUTTONS 

CIRCUIT BREAKER RESET KNOB 

GROUNDING STUD 

CONDENSER DISCHARGE FAN GUARD- 


STOWING STRAP TURNBUTTON FASTENERS* 


ADJUSTABLE EVAPORATOR DISCHARGE. 
GRILLE LOUVERS 


LIFTING FITTING 


EVAPORATOR INTAKE GRILLE LOUVER- 
CONTROL LEVERS 

FRESH AIR DAMPER CONTROL KNOB- 


CONTROL PANEL 


INPUT POWER RECEPTACLE- 



FRONT 




(a) OFF Mode. In this mode, power to all components except the compressor heating element is 
turned off. This mode should be used for shut down periods rather than an external input power 
disconnect. 



The purpose of the compressor heating element is to prevent possible damage to the com- 
pressor through accumulation of liquid refrigerant In the cylinders during a shut-down period. 

If all input power to the cabinet is removed for a shut-down period of more than a few minutes, it 
must be restored for an appropriate period before the air conditioner Is started in the COOL 
mode. 

(b) VENTILATE Mode. When the selector switch is placed In the VENTILATE position, the evaporator 
fan will operate continuously. Room or enclosure air will be drawn in through the evaporator 
intake grille and returned to the room or enclosure through the evaporator discharge grille. A 
portion of outside air can be admitted to the evaporator section through the fresh air damper or 
the CBR filter (if installed). 

(c) COOL Mode. When the selector switch is placed In the COOL position, the evaporator fan and 
condenser fan start Immediately and operate continuously. After a time delay of approximately 30 
seconds, the compressor will start and operate continuously. The purpose of the delay in starting 
the compressor Is to prevent an input power overload that might occur if all three motors were 
started simultaneously. When the compressor starts, power is also supplied to the various relays 
and devices which control flow in the refrigeration system. Since the compressor operates con- 
tinuously while the mode selector switch is In the COOL position, temperature control is achieved 
by controlling flow in the refrigeration system In a series of cooling and bypass cycles in the 
following manner. See figure 2-3. 

1. Cooling Cycle. When the compressor (Bt) starts, normally open, pressure equalize 
solenoid valve {K4) closes. The compressed, hot, refrigerant vapor is then pumped into th« 
condenser coll (C). Air drawn across the condenser coll removes enough heat from th« 



TS'41 20-363*1 4/2-2 



at a reaucea pressure. i ne rerngerani now raie uiiouyn me evapui ciiui uuiuiuiieu uy mo 
sensing bulb connected to V5. The cool air is discharged into the room or enclosure being 
conditioned. The refrigerant vapor from the outlet of the evaporator flows through the 
suction line to the vacuum side of the compressor. High-pressure cutout switch 1S5) and 
low-pressure cutout switch (S6) provide protection by turning off the compressor in the 
event pressure at the discharge side becomes too high or pressure at the vacuum side 
becomes too low. 

2. Bypass cycle. When the conditioned space Is cooled to the setting of the thermostat control, 
the refrigerant system is automatically changed to bypass cycle. The compressor (B1) 
continues to operate but the liquid solenoid (K3) is closed which causes the suction 
pressure to decrease. When the suction pressure decreases to the setting of the pressure 
regulating valve (V2), V2 opens to maintain the minimum required suction pressure. The 
compressor superheat is controlled by expansion valve V4 to prevent the compressor from 
overheating during bypass cycle. There is no refrigerant flow through the sight glass during 
bypass cycle. 

(d) LO HEAT Mode. When the selector switch is placed in the LO HEAT position, the evaporator fan 
will operate continuously. Power is also supplied to the relays and devices which control and 
operate the temperature thermostat controlled bank of three heating elements. The actual opera- 
tion of the heating elements is then controlled by the temperature thermostat control. 

(e) HI HEAT Mode. When the selector switch is placed irv the HI HEAT position, the evaporator fan 
and an uncontrolled bank of three heater elements will operate continuously. Power is also sup- 
plied to the relays and devices which control and operate the temperature thermostat controlled 
bank of three heating elements. The actual operation of the controlled bank of heating elements 
is then controlled by the temperature thermostat control. 

NOTE 

An overheat thermostat located in the evaporator section directly behind the heating elements 
will turn off all heating elements in either LO HEAT or HI HEAT mode if the temperature in the 
cabinet reaches an excessive level. 

} Temperature Thermostat Control. This temperature operated manually set, single-pole, switch is 
located on the right hand side of the control panel. The control panel is marked TEMP, at the 
horizontal center position of the pointer and INCREASE and DECREASE in clockwise and coun- 
terclockwise directions respectively. The temperature thermostat has an effective control range be- 
tween 40'’F and 90°F (5"’C and 32‘'C). The centered position of the control knob represents an air tem- 
perature at the sensing bulb of approximately 65®F (18'’C)i fully clockwise 90°F (32°C): and fully 
counterclockwise 40‘’F (5°C). The single-pole switch opens or closes on a 1-1/2'"F (I^C) temperature 
span in relation to the position of the control knob. When the control panel is mounted in the cabinet, 
the temperature sensing bulb is mounted in the air flow behind the evaporator intake grille. When the 
control panel is remotely located, the bulb is attached to the back side of the panel. The temperature 
thermostat control is disengaged in thfe OFF and VENTILATE modes. It functions as follows in the 
COOL and LO or HI HEAT modes: 

(a) COOL Mode. In this mode, the switch In the temperature thermostat control operates the liquid 
flow solenoid valve (K3) in the refrigeration system. See figure 2-3. When the air temperature rises 
above the set point, the switch opens the solenoid valve and the refrigeration system goes into a 
cooling cycle. When the air temperature drops below the set point, the switch closes the solenoid 
valve and the refrigeration system goes Into a bypass cycle. 

(b) LO HEAT or HI HEAT Mode. The temperature thermostat control operates the same in either LO 
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evaporator intake and discharge grilles and the fresh air damper or, when installed, external chemical- 
eiological-radiological (CBR) filtering equipment. 


NOTE 

Under normal operating conditions, it is desirable to Introduce about 10 percent of outside air 
into the room or enclosure during the recirculation cycle. This will create a slight overpressure 
within the room or enclosure for more efficient environmental control, will provide replacement 
oxygen, and will eliminate the musty odors associated with stale air. Recirculation of room or 
enclosure air exclusively should be used only in extreme weather conditions or when rapid 
heating or cooling is desirable at air conditioner start-up. 

[1) Evaporator Intake Grille. The Intake grille Is constructed in two sections of louvers (left hand anc 
right hand). All the louvers in each section are connected together internally and attached to e 
single control lever. For operation in any mode, when room or enclosure air exclusively is to be recir- 
culated, the louvers in both sections should be fully open to allow maximum airflow. For operation ir 
any mode, when a portion of fresh outside air, or CBR filtered air, is to be admitted, the louverj 
should be adjusted partially closed to assist in the control of the volume of air admitted through th€ 
fresh air damper or CBR filter. 

(2) Evaporator Discharge Grille. The discharge grille is also constructed in two sections of louvers 
Each individual louver is Independently adjustable to provide control of the direction of the flow o 
conditioned air back into the room or er^closure. They should never be closed to a point that wll 
restrict the air flow. 


NOTE 

Cool air is denser than warm air, so it tends to sink downward: therefore, it is usually desirable 
to direct cool air slightly upward and warm air slightly downward for maximum distribution and 
comfort. 

(3) Fresh Air Damper. Fresh air outside is admitted into the evaporator section through a filter mounter 
in a rectangular opening in the center of the rear of the cabinet. The volume of air admitted is con 
trolled by an adjustable damper plate inside the cabinet, directly behind the filter. The position of the 
damper can be adjusted from either the front or back of the unit. The front control knob is locatec 
directly below the center of the evaporator intake grille. The back control knob is located directlj 
below the center of the fresh air filter frame. Clockwise rotation of the front knob opens the damper 
counterclockwise closes it. Rotation of the back knob Is reversed, that is, counterclockwise to open 
clockwise to close. Adjustment of the fresh air damper and the louvers in the evaporator intake grille 
should be coordinated to obtain the desired volume of outside air admitted. 


NOTE 

if an external CBR filter is connected to the air conditioner, the fresh air damper may be sealed 
In the closed position and/or the control knobs may be removed to prevent it from being 
opened. 

(4) CBR Filtering Provision. A provision is made for connection of external CBR filtering equipment b^ 
removing a cover plate in the upper left hand corner of the back of the cabinet. The louvers in the 


compressor motor circuit, i ne circuit oreaKer iisen is locaiea m me junction oox insiae tne cac 
but a remote reset knob connected through a flexible cable has been provided. The reset kno 
located on the lower left side of the back of the cabinet. To reset, first pull out on the knob and t 
push it fully in. When the circuit breaker Is tripped, dc operating power to all control circuits is ; 
interrupted and the air conditioner will not operate In any mode. The only item that will continu 
operate is the compressor heating element. I! the circuit breaker trips during operation, wait 
minutes before attempting a restart. When a restart is made in the COOL mode, the evaporator 
condenser fans will start Immediately, but there will be a time delay of approximately 30 secc 
before the compressor starts, if the circuit breaker immediately trips again, serious compre: 
problems are indicated: notify organizational maintenance and do not attempt another restart, 

(2) High-Pressure Cutout Switch. The high-pressure cutout switch is mounted to the inside of the Ic 
left hand section of the lower back panel of the cabinet with its reset button protruding through 
panel. The switch is connected through a capillary to the high pressure refrigerant line at the 
charge side of the compressor. It is designed to trip at a pressure of approximately 460 psig 
kg/cm2). When the switch is tripped, the compressor and the condenser fan motor will not opet 
but the evaporator fan motor and the heating elements will be unaffected. To reset, press in and 1 
release the reset button. If the switch trips during operation, wait two minutes before attemptir 
restart. When a restart is made, the evaporator and condenser fans will start immediately, but tl 
will be a time delay of approximately 30 seconds before the compressor starts. If the switch t 
again as soon as it is released, or shortly after the compressor starts, more serious problems ar( 
dicated: notify organizational maintenance and do not attempt another restart. 

(3) Low-Pressure Cutout Switch. The low-pressure cutout switch is mounted to the inside of the Ic 
back panel of the cabinet directly to the right of the high pressure cutout switch with its reset bu 
also protruding through the panel. This switch Is connected through a capillary to the low pres; 
refrigerant line on the suction side of the compressor. This switch is designed to trip when the p 
sure falls below approximately 7 psIg (0.05 kg/cm^). The functions and operation are the samt 
those described for the high pressure cutout switch In the preceding paragraph. 


INDICATORS 


See figure 2-1. 


! refrigerant sight glass is the only visual Indicator Incorporated in the Model F36T4-2 air conditioner, 
ted in the center left hand side of the back panel of the cabinet just to the left of the fresh air filter Ui 
idicator Is a small chamber with a glass window through which the refrigerant condition can be obser 
istalled in the liquid refrigerant line between the liquid flow solenoid valve and the evaporator expan 
Liquid refrigerant actually flows through the sight glass chamber only during cooling cycles when th 
tloner is in operation In the COOL mode. (See paragraph 2-2.a.(1).(c). and figure 2-3 for a better un 
ing.) Always make sight glass observations under these conditions. 


olor coded information plate is attached to the back panel directly above the sight glass for compari 
ireen, chartreuse, and yellow bands on the Information plate represent the approximate color of 
ure sensitive indicator at varying degrees of moisture content. Dry refrigerant is indicated by gree 
to chartreuse when the moisture content becomes undesirable, and to yellow when the level beco 
jeptable. Excessive moisture in the refrigerant may damage or possibly destroy the compressor. Ii 
refrigerant observed in the sight glass has an opaque, milky appearance, or frequent bubbles appear 
le of refrigerant is low and the system should be charged. Either moisture or low charge indicat 
d be reported to direct support maintenance for appropriate refrigeration system action. 


yellow band or if numerous bubbles appear in the sight glass. COOL mode operation may be 
continued with the refrigerant color in the chartreuse band or with only an occasional bubble 
appearing in the window, but the sight glass should be rechecked after each four hours of 
operation to insure that the condition has not become worse. 


Section II. 

PREVENTIVE MAINTENANCE CHECKS AND SERVICES. (PMCS) 


2-4. GENERAL 


Preventive maintenance checks and services (PMCS) are essential to the efficient operation of the air co 
iner and to prevent possible damage that might occur through neglect or failure to observe wan 
mptomsin a timely manner. Checks and services performed by operators are limited to those functions w 
n be accomplished from the outside of the cabinet. 


a. Before You Operate. Always keep in mind and observe the WARNINGS and CAUTIONS contained ii 
technical manual and plates installed on the equipment that are associated with the functions yo 
about to perform. Perform your before (B) PMCS from Table 2-1. 

b. While You Operate. Always keep in mind and observe the WARNINGS and CAUTIONS contained ir 
technical manual and plates installed on the equipment that are associated with operating fund 
Perform your during (0) PMCS from Table 2-1. 

c. After You Operate. Be sure to perform your after (A) PMCS from Table 2-1 . 

d. If Your Equipment Fails to Operate. Troubleshoot within your capabilities. Report any deficiencit 
appropriate using the proper form as specified in TM 38-750. 


NOTE 

Within designated intervals, these checks are to be performed in the order listed. If the equip- 
ment must be kept in continuous operation, check and service only those items that can be 
checked and serviced without disturbing operation. Make the complete checks and services 
when the equipment can be shut down. 


B - Before 
D - During 


A - After 
W - Weekly 


M - Monthly 


Procedures : 

Check for and have repaired 
or adjusted as ncessar.y 


Equii 
Not 
Aval 1 . 


a. Check grilles are clear and free 
of obstructions and debris. 


Gri 1 les ' 
be cleari 
obstruct 
debris. 


b. During startup and operation, 
check for unusual noises and 
excessive vibration. Check for 
Improper heating or cooling and for 
proper operation of controls. 

If a defective part is suspected, 
notify organizational mainte- 
nance. 


Output i 
low or i' 
coniponen' 
is defec^ 










ASSEMBLY AND PREPARATION FOR USE 


e Model F36T4-2 AIrConditioner is a completely assembled, self-contained unit as received. Unpackagin 
nslallation may involve some modification of the unit itself, modification of the room or enclosure in whic 
to be installed, and/or the fabrication and installation of ducting. Such requirements are beyond tf 
bilitles of operators. No specific operator preparation for use is required once the unit is in place. 


OPERATIONAL CHECKS 


e air conditioner should be checked for operation In all modes after installation is completed and when 
be placed back in operation after an extended shut-down period. 

>»******^*****^ 

CAUTION 

Do not perform the operational check in COOL mode until input power has been supplied to the 
cabinet for at least four hours. Liquid refrigerant tends to migrate Into the compressor cylinders 
during periods when the compressor heater Is not operating. Under moderate climatic condi- 
tions, the compressor heater will normally "boll” all liquid refrigerant out of the cylinders within 
a four hour period. If the air conditioner has been exposed to below freezing temperatures with- 
out input power, an eight hour warm-up period is recommended. 

Unsnap and roll up the fabric cover on the back of the cabinet. Secure it in the stowed position with tl 
two straps and two turnbutton fasteners provided. 

Individually adjust ail louvers in both sections of the evaporator discharge grille in the fully op( 
(horizontal) position. 

Using the operating levers, adjust the louvers in both sections of the evaporator intake grille in the ful 
open position. 

Turn the fresh air damper control knob on the front to the fully closed (clockwise) position. 

Turn the mode selector switch to VENTILATE. The evaporator fan should start immediately. Use a pap 
streamer or smoke to check the airflow into the evaporator intake grille and out of the evaporator dl 
charge grille. To check maximum ventilation with fresh air, first turn the fresh air damper knob to ful 
open (counterclockwise) then adjust the louvers in both sections of the intake grille fully closed. Aga 
check the air flow out of the evaporator discharge grille; it should be approximately the same. 


NOTE 

For maximum ventilation with fresh air, it is necessary that room or enclosure air have a means 
of exit through an open door or window. If the room or enclosure is tightly closed, an over- 
pressure will build up and decrease the volume of fresh air drawn in. 

Fully open the louvers in the evaporator intake grille and fully close the fresh air damper. 

Turn the temperature thermostat control knob to the fully INCREASE (clockwise) position and then tui 
the mode selector switch to LO HEAT. Place your hand in the airflow from the evaporator discharge gril 



NOTE 


rhe temperature thermostat control has an effective functional range between 40‘'F and QO^F 
5®C and 32®C). In extreme conditions when ambient air temperature is below 40°F (5^C) or 
above 90®F (32°C), the operation in either LO HEAT or HI HEAT mode will vary from that 
jescribed above. 


CAUTION 

f a knocking or pounding noise is heard when the compressor starts In the following check, im- 
Tiedlately turn the mode selector out of the COOL position. Leave input power connected and 
wait at least two hours before attempting another start in cool mode. 

rn the temperature thermostat control knob to the fully INCREASE (clockwise) position, then turn 
)de selector switch to COOL. Note that the evaporator and condenser fans start Immediately and \ 
a compressor starts approximately 30 seconds later. Hold your hand In the airflow from the evapor? 
jcharge grille: there should be no change in temperature. Now turn the temperature thermostat con 
ob to the fully DECREASE (counterclockwise) position and feel the discharge air temperature begii 
Dp almost immediately. Leave controls in the present position and perform the next check. 

ter 15 minutes of operation check the sight glass and compare refrigerant condition with the cc 
ded information plate provided. (See para. 2-3.) 

rn the mode selector switch to OFF and observe that all air conditioner functions cease. 


OPERATING PROCEDURES 


meral. The Model F36T4-2 air conditioner Is designed for operation in a wide range of climatic cor 
ns either continuously or intermittently. The amount of operator attention required will vary depend 
specific local conditions for each installation. Under usual conditions, the air conditioner will be 
for the appropriate mode of operation at the beginning of a season and will only need starting i 
)pplng and minor adjustments for the rest of the season. 

)eralional Mode Set-Up. 


CAUTION 

rhe fabric cover on the back of the cabinet must be rolled up and secured before the air condi- 
ioner Is operated In COOL mode or In any mode when fresh air Is to be admitted. 

2-2 provides the recommended initial control settings to establish the desired mode of operation. Ml 
ents may be required to obtain the desired mixture of recirculated and fresh air and the airflow patte 
tlonedalr. 


arting. Normally, the only operator action necessary to start the air conditioner in the mode for whic 
seasonally set uo Is to turn the mode selector switch to the aoDroDriate oosition: VENTILATE. CO' 



Table 2-2 

INITIAL OPERATOR CONTROL SETTINGS 






























damper and/or roll down and snap in place the fabric cover during shut-down periods. If such 
practices are in effect, the operator must first unsnap, roll up and secure the fabric cover and 
appropriately adjust the fresh air damper before turning the mode selector switch to the desired 
operating mode. 

) If the evaporator fan does not start immediately when the mode selector switch is turned to ar 
operating mode, return the switch to OFF. reset the circuit breaker on the back of the cabinet an 
attempt a restart. 

’) If the air conditioner still fails to start, check to insure that input power to the cabinet has not be^ 
disconnected. 




CAUTION 



If input power has been disconnected, do not start the air conditioner In COOL mode for a 
period of at least four hours after it has been reconnected. 


3) If the air conditioner still fails to start with Input power connected, report the problem to organ!; 
tional maintenance. 

t) When starting in COOL mode, if the evaporator fan starts, but the compressor fails to start appn 
imalely 30 seconds later, turn the mode selector switch to OFF, press and release both the high a 
low-pressure cutout switch buttons on the back of the cabinet and attempt a restart. If the co 
pressor still falls to start after a 30 second delay, report the problem to organizational maintenani 

5) If either the circuit breaker or the high or low-pressure cutout switch trips shortly after the co 
pressor starts In the COOL mode, reset the tripped switch and attempt one restart. If the same swll 
trips again, or If one of the other switches trip when a restart Is made, do not attempt another rest 
and report the problem to organizational maintenance. 

topping. Normally, the only operator action required to stop the air conditioner Is to turn the mode seh 

)r switch to OFF. Do not stop by using an Input power disconnect. 


NOTE 


If local practices have been established to further secure the air conditioner during shut-down 
periods, proceed in accordance with such practices. 


INFORMATION PLATES 


See figure 2-4. 


mber of information plates are provided on the exterior of the air conditioner cabinet. These plates < 
I on, or adjacent to, the control or device to which they apply. 


Control Panel Plate. This plate covers the face of the control panel. The information on the left hand si 
f the plate applies to the mode selector switch and reads from top to bottom HI HEAT, LO HEAT, 01 
ENTILATE and COOL. The Information on the fight hand side of the plate applies to the temperati 
lermostat control and reads INCREASE with a clockwise arrow at the top, TEMP, in the center, a 
€CREASE with a counterclockwise arrow at the bottom. 


TLMl L 


REFRIGERANT ' 

MOISTURE INDICATOR PLATE 


THIS UNIT CHARGED 
WITH 14.2 LBS 
REFRIGERANT 22 ^ 


FRESH AIR 

DOOR damper 
KN08 PLATE 


HIGH LOW PRESSURE-^ 
CUTOUT SWITCH PLATE. 


PULL AND PUSH- 
TO RESET CIRCUIT 
BREAKER 


POWER SOURCE' 
208 VOLT 3 PHASE 
400 HERTZ 


DANGER — ^ 
KEEP HANDS CLEAR 
DANGER 


FRESH AIR DOOR 

DAMPER KNOB PLATE 


CONTROL PANEL PLATE* 












ts» 


WIRING DIAGRAM PLATE 

(OUTSIDE JUNCTION BOX COVER) 


REFRIGERATION SCHEMATIC- 
PLATE(.\N51DE JUNCTION BOX 
COVERJ 

CIRCUIT BREAKER 

ACCESS 


POWER SOURCE 
9DBVOLT 3 PHASE 


GROSJ 

440 


'-POWER S 
20&VOLT 3 
400 HEI 



GROS 

440 


'ont Fresh Air Damper Control Knob Plate. This plate is attached to the face of the front control kr 
Id reads OPEN with a counterclockwise arrow at the top. FRESH AIR DOOR TURN in the center £ 
LOSE with a clockwise arrow at the bottom. 

ccess Plate. This plate is located below the access cover in the center part of the lower front panel £ 
tads CIRCUIT BREAKER ACCESS. Access to the circuit breaker is for maintenance purposes: ope 
trs will use the remote control reset knob on the lower left hand side of the lower back panel to reset 
rcuit breaker. 

'eight Plates. There are two of these identical plates which read GROSS WEIGHT 440 POUNDS. C 
ate is located on the center of the upper part of each side panel- 

efrigerant Color Coded Plate. This plate Is located on the upper back panel directly above the sli 
lass. It is equally divided into three colored sections; green on the left, chartreuse in the center, a 
3llow on the right. Across the top. it reads DRY (In the green section), CAUTION (in the chartreuse S' 
Dn), and WET (in the yellow section). Across the bottom It reads CHANGE DRIER. 

ircuit Breaker Plate. This plate is located on the lower left hand side of the lower back panel directly 
le left of the circuit breaker remote reset knob and reads PULL AND PUSH TO RESET CIRCl 
REAKER. 

ressure Cutout Switch Plate. This plate is located on the lower left hand side of the lower back pai 
rectly above the pressure cutout switch reset buttons and reads HP CUTOUT PUSH TO RESET 
UTOUT. 

ack Fresh Air Damper Control Knob Plate. This plate is attached to the face of the back control kn 
Id reads exactly the same as the front plate (para. 2-8.c.) except that the directional arrows i 
iversed; that is, clockwise to open, counterclockwise to close. 

efrigerant Charge Plate. This plate is located on the upper right hand side of the upper back panel s 
lads THIS UNIT CHARGED WITH 14.2 LBS REFRIGERANT 22. 

ilitary Identification Plate. This plate is located on the upper right hand side of the upper back pa 
Id contains the full nomenclature, model number, NSN, part number, manufacturer’s name, contr 
jmber, date manufactured, serial number, and unit weight. 

ondenser Fan Guard Plate. This plate is located in the center of the condenser fan guard and rea 
ANGER KEEP HANDS CLEAR DANGER. 


PREPARATION FOR MOVEMENT 


5ecial operator preparation is required when the air conditioner Is to be moved to another locati' 
close the louvers in the evaporator intake and discharge grilles, close the fresh air damper, and i 
nd snap in place the fabric cover on the back of the cabinet. 



2-10. GENERAL 


The Model F36T4-2 Air Conditioner is designed to operate normally within a wide range of climatic c( 
ins. However, some extreme conditions require special operating and servicing procedures to prevent ui 
ading and excessive wear on the equipment. 

2-11. OPERATION IN EXTREME HEAT 

The air conditioner is designed to operate In temperatures up to 120'^F (49'‘C). Extra care should be taki 
nimize the cooling load when operating in extremely high temperatures. Some of the steps that may bet 
e: 

a. Check all openings in the enclosure, especially doors and windows, to be sure they are tightly cl( 
Limit in and out traffic, if possible. 

b. Use shades or awnings to shut out direct rays of the sun. 

c. Limit the use of electric lights and other heat producing equipment. 

d. Limit the amount of hot. outside air Introduced through the fresh air damper to that essential for vei 
tion. 


NOTE 

Weatherstripping, the installation of storm doors and windows, if appropriate, and Insulation of 
surfaces exposed to the outside is recommended when operating in extremely high tem- 
peratures for extended periods is anticipated. 


2-12. OPERATION IN EXTREME COLD 


CAUTION 

Do not disturb electrical wiring that has been exposed to extremely low temperatures. Both the 
wire and insulation become brittle when cold and are easily broken. 

The air conditioner is designed to operate In temperatures down to -SO^’F (-45°C). Extra care should be 1 
minimize the heating load when operating In extremely low temperatures. Some of the steps that mi 
ken are: 

a. Check all openings in the enclosure, especially doors and windows, to be sure they are tightly cl 
Limit in and out traffic, if possible. 

b. Open shades and awnings to permit entry of direct rays of the sun, if appropriate. 

c. Limit the amount of cold, outside air introduced through the fresh air damper to that essential for ve 
tion. 





). OPERATION IN DUSTY OR SANDY CONDITIONS 


)ty and sandy conditions can seriously reduce the efficiency of the air conditioner by clogging 1 
and thereby causing a restriction on the volume of airflow. Accumulation of dust or sand in th' 
)r coil and/or in the compressor compartment may cause overheating of the refrigeration system. C 
may also clog the mist eliminator, condensate trap, and water drain lines. Some of the steps that n 
are: 

Frequent cleaning of filters and all other areas of dust and sand accumulation. In extreme cond 
daily cleaning of filters may be necessary. 

Limit the amount of dusty or sandy outside air introduced through the fresh air damper to that est 
for ventilation. 

Roll down and secure the fabric cover on the back of the cabinet during periods of shut-down. 


I OPERATION IN UNUSUALLY WET CONDITIONS 


) air conditioner is designed for normal exposure to the elements, so it is reasonably waterproof. Sc 
eps that should be taken in an extremely wet climate are: 

More frequent inspection and cleaning of the mist eliminator, condensate trap, and drain lines to 
proper drainage and prevent accumulation o1 water inside the cabinet. 

Roll down and secure the fabric cover on the back of the cabinet during periods of wet, windy W' 
when the air conditioner is not in operation. 

Roll up and secure the fabric cover during dry spells when the air conditioner is not In operation £ 
the interior can dry out and condensation will not accumulate. 


>. OPERATION IN SALT AIR OR SEA SPRAY 


t air or sea spray may cause many of the same clogging problems as encountered when operatin 
or sandy environment. In addition, the nature of salt presents serious corrosion problems. Frc 
ing Is necessary during which all exposed surfaces should be thoroughly spray rinsed or sponge 
water to remove salt encrustations. The fabric cover on the back of the cabinet should be rolled dov> 
ed during all periods when the air conditioner is not In operation. 


3. OPERATION UNDER EMERGENCY CONDITIONS 


CBR Hazard. When operation is anticipated under potential chemlcal-biologlcal-radiological (CBF 
ditions, a CBR filtering unit should be connected to the intake provided at the upper left hand cot 
the upper back panel of the air conditioner cabinet. The fresh air damper must remain fully closed \ 
operation under actual CBR conditions. Sealing the damper door in the closed position and remc 
the control knobs to prevent it from being opened Is recommended. Adjust the evaporator intake 
louvers in conjunction with the CBR filter controls to provide a slightly higher overpressure witf 
room or enclosure than In normal operation. 

Power Conservation. During periods when full 208 volt, 3 phase power is in critically short supply 
air conditioner cannot be turned off completely, It should be operated in VENTILATE mode only. 






take suitable precautions. 

b. Take into account the effect of environmental conditions, such as extreme cold or heat. hi$ 
blowing snow, or any combination of factors, and take adequate precautions. 

c. Establish a fire plan and provide for adequate precautions. 



OPERATOR’S MAINTENANCE INSTRUCTIONS 


Section/Paragraph 


ication Instructions I Troubleshooting 

neral 3-1 Use of Troubleshooting Table 


Section I 

LUBRICATION INSTRUCTIONS 


GENERAL 


e Mode! F36T4-2 Air Conditioner and its major components are designed so that very little lubric* 
ired during their serviceable lifetime. The refrigerant compressor and its drive motor are hermi 
)d in a single container; sealed bearings are Incorporated in the drive motor and the comf 
kcase contains a lifetime charge of oil. Sealed bearings are incorporated in the evaporator and con 
notors. 

e only operator lubrication required is that necessary to relieve stiffness or binding of the louver bli 
vaporator intake and discharge grilles or the turn button fasteners associated with the fabric cover 
of the cabinet. Sparingly apply a light machine oil and work it into the joints or pivots involved. Bio 
ss oil with a cloth or paper towel. Report stiffness or binding of all other operational controls to ore 
il maintenance for appropriate action. 


Section 11 

TROUBLESHOOTING 


USE OF TROUBLESHOOTING TABLE 


3 3-1 contains troubleshooting information useful to operators in diagnosing and correcting malfui 
isatisfactory operation of the air conditioner. 

The Troubleshooting Table lists the common malfunction symptoms operators are most likely 
counter during operation of the air conditioner; test and Inspection steps to be followed to determ 
cause; and the corrective action that should be taken for each possible cause listed. 

The operator should first find the malfunction symptom which most closely describes the Imn 
situation, and then perform the test and inspection, and corrective action steps in the order in 
listed. 

This manual cannot list all possible malfunction symptoms that may be encountered, nor can it 
possible test and inspection, and corrective action steps that may be taken. If a malfunction occ 
which no svmctom is listed, or if the listed corrective actions do not resolve the trouble, suoe 


MALFUNCTION 

TEST OR INSPECTION 

CORRECTIVE ACTION 


1. AIR CONDITIONER DOES NOT START IN ANY MODE. 

Step 1. Check to see if circuit breaker Is tripped. 

Pull out, then push In circuit breaker remote reset knob. 
Sfep 2. Check to see if input power has been disconnected. 
Connect input power. 


CAUTION 1 


Do not start in COOL mode for four hours. 

2. COMPRESSOR DOES NOT START IN COOL MODE. 

Step 1 . Check to see If high or low pressure cutout switch is tripped. 

Press and release cutout switch reset buttons. 

Step 2. Check operation of mode selection switch. 

Turn switch to OFF. then reset to COOL. 


NOTE 

Allow 30 seconds time delay before compressor starts. 

3. COMPRESSOR STARTS NORMALLY, BUT CIRCUIT BREAKER SOON TRIPS. 

Step 1. Check to be sure back fabric cover is rolled up. 

Roll up and secure fabric cover. 

Sfep 2. Check to be sure condenser fan intake screen and/or fan guard are not obst 
Remove obstruction. 

Step 3. Check to be sure of condenser fan operation. 

Reset circuit breaker and restart In COOL mode. 

f CAUTION 

If condenser fan does not operate Immediately, turn selector 
OFF and contact organizational maintenance. 

4. COMPRESSOR STARTS NORMALLY. BUT HIGH OR LOW PRESSURE CUTOUT SWITCl 

Sfep 1. Check to be sure fabric cover is rolled up. 

Roll up and secure fabric cover. 

Sfep 2. Check to be sure condenser fan intake screen and/or fan guard are not obst 
Remove obstruction. 

Step 3. Check to be sure of condenser fan operation. 

Reset circuit breaker and restart in COOL mode. 

CAUTION i 





CORRECTIVE ACTION 


Step 4. 


EDUCED 

Step1. 

Step 2. 

Step 3. 
Step 4. 
Step 5. 
Step 6. 

EDUCED 
Step 1. 

Step 2. 

Step 3. 
Step 4. 
Step 5. 


Check condition of refrigerant in sight glass. 

If refrigerant color is in the yellow zone or numerous bubbles appear in the windo 
selector switch to OFF and contact direct support maintenance. 

COOLING CAPACITY. 

Check that the louvers in the evaporator intake and discharge grilles are properly adju! 
Adjust louvers properly. 

Check to be sure that excessive hot, outside air Is not being introduced through the fr 
damper. 

Fully close damper, then, If condition Improves, adjust properly. 

Check that all doors, windows, and other openings in the room or enclosure are tightly 
Tightly close all openings. 

Check operation of temperature thermostat control. 

Set control at maximum DECREASE, then, If condition improves, adjust properly. 
Check to be sure condenser fan Intake screen and/or fan guard are not obstructed. 
Remove obstruction. 

Check condition of refrigerant in sight glass. 

If refrigerant color is in the yellow zone or numerous bubbles appear in window, turn s 
to OFF and contact direct support maintenance. 

HEATING CAPACITY. 

Check that the louvers in the evaporator intake and discharge grilles are properly adju: 
Adjust louvers properly. 

Check to be sure that excessive cold, outside air is not being introduced through the fr 
damper. 

Fully close damper, then, If condition improves, adjust properly. 

Check that all doors, windows, and other openings In the room or enclosure are tightly 
Tightly close all openings. 

Check operation of temperature thermostat control. 

Set control to fully INCREASE, then, If condition Improves, adjust properly. 

If control panel is remotely located, check to be sure that the sensing bulb Is not near a lie 
or some type of heat producing equipment. 

Turn off or move heat source, or move the remote control panel. 
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Section I 

REPAIR PARTS, SPECIAL TOOLS. TMDE, AND SUPPORT EQUIPMENT 


GENERAL 


pair parts are listed and illustrated in TM5-4120-363-24P. No special tools are required for maintenc 
quipment. Test, maintenance and diagnostic equipment (TMDE), and support equipment include sb 
heal test equipment found in any organizational maintenance electric shop. 


Section II 

SERVICE UPON RECEIPT OF EQUIPMENT 


. UNLOADING 


e Model F36T4-2 Air Conditioner is packaged in a wooden container designed for shipment and ha 
the cabinet in an upright position. The base of the container is constructed as a shipping pallet with 
; for the insertion of the tongs of a fork on materials handling equipment. 

Remove all blocking and tiedowns that may have been used to secure the container to the carri 


be used, use an appropriate sling so that the weight of the unit is borne by the base of the 
shipping container. 


UNPACKING 


(See fig. 4-1.) 


a. General. Normally, the packaged air conditioner should be moved into the immediate area in which 
to be installed before it Is unpacked. 


NOTE 

The shipping container is of such a design that it may be retained for reuse for mobility 
purposes if frequent relocation of the air conditioner is anticipated. 

b. Remove Shipping Container. Cut the metal bands that hold the top and sides of the container to the b 
Lift the container vertically and remove it from the base and cabinet. 

c. Remove Packaging. Remove the cushioning around the top of the cabinet and retain, if reuse Is ar 
pated. Remove the preservation barrier by tearing around the bottom of the cabinet. Remove the tec 
cat publications envelope and accessory sack that are taped to the cabinet and put them in a safe pi 


NOTE 

It is recommended that the cabinet be left bolted to the shipping pallet until time to place it in 
the Installation position. All receiving inspection actions can be conducted without removal 
from the pallet. 

d. Remove Pallet. Attach an overhead hoist with an appropriate sling and spreader bar to the lifting fitt 
provided at each side of the cabinet. Raise the cabinet and remove the four carriage bolt assemblies 
hold the tiedown bars to the pallet from the underside of the pallet, Remove the four bolts that hole 
two tiedown bars to the unit base. Remove and retain the pallet and carriage bolt assemblies anc 
tiedown bars and bolts, if reuse Is anticipated. Be sure to remove all remaining barrier material frorr 
underside of the cabinet base. Lower the cabinet to the floor in the desired position and remove the e 
and hoist. 


NOTE 

The bolts used to anchor the cabinet base to the tiedown bars may be used to anchor it in place 
in the installed location if the installation method allows for anchoring from beneath. 

1-4. RECEIVING INSPECTION 

Perform receiving inspection of the air conditioner in the following manner: 

a. Inspect the equipment for damage Incurred during shipment. If the equipment has been damaged, re 
damage on DD Form 6, Packaging Improvement Report. 

3. Check the equipment against the packing slip to see if the shipment is complete. Report all discrepan 
in accordance with the instructions of TM 38-750. 




enclosure and the back outside. Alternate installations may be made with the entire cabinet either insids 
or outside the conditioned area. The following are minimum requirements for all installations: 


(1) A relatively level surface capable of bearing the weight of the air conditioner on which to set the 
base. To insure proper condensate drainage, the surface should be level within 5® from front to bad- 
and side to side. Base dimension requirements are30-1/2± 1/2 inches (77.5 ± 1 cm) by 16-1/2 ± 1/< 
inches (47 ± 1 cm). 

(2) An unobstructed flow of air from outside the conditioned area to the intake and discharge of th( 
condenser fan. 

(3) An unobstructed flow of air from inside the conditioned area to the intake and discharge of th( 
evaporator tan. 

(4) An unobstructed flow of air from outside the conditioned area to the fresh air damper intake and/o 
CBR filter intake, if installed. 

(5) Access to the front and back of the cabinet for routine operation and servicing and for necessar 
maintenance actions. 

(6) Access to the top of the cabinet for removal of the top panel and sufficient headroom to allow mainte 
nance actions and internal component removal and Installation through the top panel opening. 

(7) A source of 208 volt, 3 phase. 400 Hertz input power rated at 48 amps. The power source outle 
should be located as near as possible to the installed location of the air conditioner. The powe 
source wiring must include a disconnect switch. However, provisions should be made to insure tha 
power Is not disconnected during normal operation and that the disconnect is not used to turn off thi 
air conditioner for normal shut-down. 

(8) An earth ground capable of handling 48 amps. 

Typical Installation. Prepare an opening In an exterior wall 32 ± 1/2 inches (82.5 ± 1 cm) wide by 59 d 
1/2 inches (151 ± 1 cm) high. 

Inside Installation. Manufacture anarrangementofductsforthe condenser intake and discharge air, an 
the fresh air damper Intake and/or CBR filter intake, if installed. Ducts may be compatible for attachmer 
to the air conditioner cabinet using the mounting holes for the condenser fan intake screen an 
condenser fan guard, and the fresh air filter frame and/or the air intake on the CBR filter or some other ai 
rangement may be made. Prepare appropriate openings In an exterior wall for the ducts. Ducts may b 
compatible for installation of the condenser fan intake screen and condenser fan guard and the fresh a 
filter and frame on the outside ends or adequate replacements or some other arrangement of these Item 
may be provided. 

Outside Installation. Manufacture an arrangement of ducts for the evaporator intake and discharge ai 
Ducts may be compatible for attachment to the air conditioner cabinet using the mounting holes for th 
evaporator intake and discharge grilles or some other arrangement may be made. Ducts may also b 
compatible for installation of the evaporator Intake and discharge grilles on the inside ends or replact 
ments for these items may be used. Prepare appropriate openings in the appropriate wall for the ducti 


WARNING 


Be sure input power is disconnected before doing any work inside the air conditioner cabinet. 
Voltages used can be lethai. 


1) Loosen the setscrew and remove the front fresh air damper control knob. Remove the 12 screws 
flat washers that mount the evaporator Intake grille to the front of the cabinet and remove the ir 
grille. Be careful to not damage the sealing strips glued to the back of the grille. 



Figure 4-2. Evaporator Intake Grille Removal 


2) Loosen the five captive panel fastener screws and remove the lower front panel from the cablne 
the top of the panel forward and then lift straight up to clear the flange on the bottom of the p 

3) Disconnect wiring harness connector P8 from connector J8 on the control panel assembly. Rer 
the four bolts that mount the control panel assembly to the top of the junction box. 

; 4) Loosen the nut and screw in the two loop clamps that hold the temperature thermostat control ; 
ing bulb to the condensate drain tube in the center of the evaporator intake air section and slid 
bulb out of the loop clamp. 




Figure 4-3. Lower Front Panel Removal 



( 6) Remove the control panel assembly while carefully feeding the capillary and sensing bi 
the left side panel and the cabinet partition. Be extremely careful to not damage or kink tf 

( 7) Very carefully coil the capillary and mount the sensing bulb to the back of the control pan 
using the loop clamp provided for that purpose. 

( 8) Mount the block-off assembly on the top of the junction box using the four bolts rem 
above. 



TS-412 


Figure 4-5. Control Panel with Sensing Bulb for 
Remote Mounting 




Figure 4-6. Block-off Panel Installation 


NOTE 

The wiring harness that connects the control panel assembly to the junction box is designed 
that, when the control panel is remotely located, connector P8 may be mounted in either ope 
ing in the block-off plate, or in an opening In the lower left hand corner of the lower back pan 

( 9) Remove the four screws, nuts and the blank cover plate at the desired location for the rem( 
connector and mount connector P8 in the opening using the same four screws and nuts, 
cover plate for possible future use. 

(10) Install the evaporator intake grille, the front fresh air damper control knob, and the lower f 

(11) Mount the control panel in the desired remote location. 

(12) Construct an interconnecting cable harness of the required length using the materiah 
“Alternate Connection" in the lower left hand corner of the wiring diagram provided in 


NOTE 

The wiring diagram is also provided on an Information plate attached to the outside front co 
of the junction box. 

;i3) After the air conditioner Is installed in its operating location, connect the constructed wirii 
between connector P8 on the cabinet and connector J8 on the control panel assembly. 

Inside Installation. Preoaration of the air conditioner for inside installation will varv with the du 
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attach the base to the tiedown bars in the shipping container. There are 7/16"-14 UNC clinch nuts 
ailed on the top of the base at these four locations. If the installation method allows for anchoring fr 
5neath the floor, the bolts from the tiedown bars in the shipping container, or similar bolts of an 
opriate length, can be inserted through the floor and threaded into the clinch nuts. If the base musi 
\chored from the top. prepare the air conditioner as foilows: 


NOTE 

It Is recommended that the following preparation be performed as the last step before placing 
the cabinet in its installation location. 

I ) Loosen the five captive panel fastener screws and remove the lower front panel from the cabinet, 
the top of the panel forward and lift straight up to clear the flange at the bottom. 

•!) Attach an overhead hoist through a sling and spreader bar, to the lifting fitting on each side of 
cabinet and raise the cabinet several feel off the floor. 

3) Insert the shipping bolts into the holes in the base and thread them Into the clinch nuts. 

Tap the heads of the bolts with a hammer until the clinch nuts are driven out of the top side of 
base. 

5) Remove the clinch nuts from the bolts from inside the cabinet, then remove the bolts. Retain 
clinch nuts and bolts for possible future use. 


NOTE 

If proceeding directly with installation, move the air conditioner into its operating location 
before lowering it to the floor. If there Is to be a delay prior to installation, lower to the floor for 
the duration of the delay. 

Dp Support. See figure 4-9. Some installations (particularly in the wall of a van) require that a top s 
Drt attached to the back of the cabinet be provided. There are 11 threaded holes provided in the bac 
e cabinet for attachment of a top support, when required, in order to attach such a support, i 
Dcessary to completely remove the fabric cover. Remove the 29 screws and washers that attach 
brie cover to the top, sides and bottom of the cabinet, then remove the cover and barrier material str 
eplace all 29 screws and washers. This will protect the threads In the rivnul and prevent air leaks. In 
lion, the six screws in the bottom also attach the lower back panel to the base. Retain the cover 
Dsslble future use. 

iput Power Cable. Construct an input power cable of the required length using the cable connei 
jpplied In the accessory bag for the air conditioner end. Four size 8 conductors rated for 600 volt serv 
•e required. 
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Figure 4-8. Base Mounting 
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NOTE 


The following instructions apply specifically to a typical installation with the back of the air 
conditioner protruding through an opening in an exterior wall. For other optional installation 
methods, the instructions must be modified as necessary to meet the requirements of the option 
chosen. 

a. Attach an overhead hoist through a sling and spreader bar to the lifting fittings on each side 
cabinet and raise the air conditioner. 

b. Move the cabinet into its operating location and lower it so that the base is resting on the flat { 
prepared for it. Aline as necessary for the method of anchoring to be used. 

c. Using the appropriate hardware, anchor the base to the floor. 

d. If shims were used to obtain a level surface for the base in a typical installation, fill all cracks betwi 
base and the floor from the outside to seal out the elements. 

e. Install the top support to the back of the cabinet and secure it to the wall, if required. 

f. Install the removable filler plate above the top of the cabinet. 

g. Fill in the spaces between the sides of the cabinet and the wall opening with flexible plastic fc 
some other suitable insulation material, and seal with pressure sensitive tape. 

h. Remove one of the four drain plugs from the base assembly, install an appropriate fitting, and ii 
condensate drain line. 


NOTE 

The drain holes are threaded for Standard 1/2” -14 NPT fittings. If the base is less than level, the 
drain hole in the lowest corner should be used to ensure most drainage. Any type of hose or 
tubing may be used as a drain line. The drain line should lead to an appropriate drain, storm 
sewer, dry sump or an acceptable outside area. Be sure the entire length of the drain line is at 
the same height, or lower, than the base to ensure gravity drainage. 

i. Install a bare No. 10 AWG ground wire between the grounding stud in the lower left hand come 
lower back panel of the air conditioner and an adequate earth ground. 

j. Install the constructed power cable between the Input power receptacle and the 208 volt, 3 pha 
Hertz power source outlet. 


J 


refrigerant compressor and its drive motor are hermetically sealed in a canister. The comp 
<case has a lifetime supply of oil and the drive motor has permanently lubricated, sealed bearing 
orator and condenser fan motors also have permanently lubricated, sealed bearings. The evaporal 
enser fan motors also have permanently lubricated, sealed bearings. No lubrication of these item; 
(d. 


I. MECHANICAL LUBRICATION 


only mechanical items which may require lubrication are the louvers in the evaporator intake a? 
ge grilles and the devices which operate the fresh air damper door. These points should be checki 
cated, as necessary, during preventive maintenance service. A few drops of light oil should be app 
points, bearing surfaces, and linkages to prevent or eliminate stiffness or binding. Be sure to wipe 
ss oil with a cloth or paper towel. These items are In an area of high volume airflow and excess oil w 
tract and accumulate dust particles from the passing air. Graphite may be used as an alternate iui 
ig extreme cold weather operation. 


Section IV 

PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS) 


0. GENERAL 


smatic, periodic, preventive maintenance checks and services (PMCS) are essential to ensure that 
litioner Is ready for operation in any mode at all times. The purpose of a preventive maintenance pr 
discover and correct defects and deficiencies before they can cause serious damage or complete 
e equipment. Any effective preventive maintenance program must begin with the training of opera 
rt all unusual conditions noted during daily checks or actual operation to organizational maintenar 
2 [s and deficiencies discovered during maintenance Inspections must be recorded, together with ( 
action taken, on DA Form 2404 {Equipment Inspection and Maintenance Worksheet). 


i1. INSPECTION AND SERVICE 


A schedule for organizational preventive maintenance Inspection and service should be establisf 
mediately after installation of the air conditioner. A quarterly interval, equal to three calendar mo 
250 hours of operation, whichever occurs first, is recommended for usual operating conditions, 
operating under unusual conditions, such as a very dusty or sandy environment, it may be neces 
reduce the interval to monthly or even less If conditions are extreme. 

Table 4-1 lists the organizational preventive maintenance checks and services that should be per 
at quarterly (or otherwise established) Intervals. Figure 4-10 shows the location of PMCS iterr 
PMCS items in the table have been arranged and numbered in a logical sequence to provide for * 
personnel efficiency and least amount of required maintenance downtime. The “Para Ref’ column 
right side of the table provides the paragraph number where detailed, step-by-step disasse 
reassembly maintenance procedures may be found. 


WARNING 

Disconnect input power before disassembly of the air conditioner for PMCS to prevent danger- 




Q-Quarterly 


S-Semiannual ly 


m 

Interval 

Item 
to be 

Procedure: Check for and have repaired, 
replaced, cleaned, or adjusts 
as necessary 


mm\ 

Ul 

inspected 

Perform all operator PMCS first 





WARN! NG 





Disconnect air conditioner power 
cable before removing covers or 
guards or performing checks and 
services inside the air conditioner. 
Death on contact may result if 
personnel fail to observe safety 
precautions. 


® 


1 

Screens, guards, 
grilles, and 
covers 

Check for cracks, breaks, bends, and othe 
physical damage. Lubricate moving parts 
requi red. 




Fresh air filter 

Remove filter and inspect for dust, dirt, 
ph/sical damage. 




Conditioned air 
filter 

Remove filter and inspect for dust, dirt, 
pl^sical damage. 




Mist eliminator 

Remove mist eliminator and inspect for di 
dirt, and ph/sical damage. 




Evaporator fans 
and motor 

Inspect fan and motor for dust, dirt, an( 
other contamination. Check that fans an 
secure on motor shaft. Rotate motor by f 
Motor must turn smoothly, with no bindirx 



® 

Condenser fan 
and motor 

Inspect fan and motor for dust, dirt, an( 
other contamination. Check that fan is 
securely mounted on motor shaft. Turn m< 
by hand. Motor must turn freely, with ni 
bi ndi ng . 





im 

Interval 

Item 
to be 

Procedure: Check for and have repaired, 

replaced, cleaned, or adjust 
as necessary 

Perform all operator PMCS first 


q 

s 

inspected 
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m 

Evaporator coil 

Inspect coil for foreign material, physi 
damage, and loose mounting. 

8 



Condenser coil 

Inspect coil for foreign material, physi 
damage, and loose mounting. 

9 

# 


Condensate drip 
pan, drain tubes, 
and drain trap 

Clean dust and dirt from drip pan. Pour 
approximately 1 cup of water into drip f 
Water must flow through tubes and past c 
trap. 

10 

m 


Fabric cover 

Inspect cover for tears, cracks, and oti 
; signs of deterioration. 

11 

m 

1 


Air conditioner 
controls and 
wiring 

Check that all controls operate freely, 
wiring harness for loose or broken wire: 
insulation, or connections 

CAUTION 

Oo not check operation in COOL mod< 
until after input power has been 
reconnected for a sufficient time 
eliminate any danger of liquid 
refrigerant accumulation in the 
compressor cylinder. Except in 
extremely cold conditions, if inpu 
power has been disconnected for a 
period of less than 4 hours, an 
equal warmup period should be 
allowed. If the disconnected peri 
has been more than 4 hours, a full 
4-hour warmup period is necessary. 

12 



Air conditioner 

Operate air conditioner and check for p 
operation in both heating and cooling m 
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Sight glass 

With air conditioner operating in COOL 
check that sight glass moisture indicat 
green in color. If indicator is yellow 
refrigerant system is moisture contamir 
If bubbles are present in sight glass, 
is low on refriaerant. 






M2. USE OF TROUBLESHOOTING TABLE 


ble 4-2 contains troubleshooting information useful to organizational maintenance technicians in die 

3 and correcting malfunctions or unsatisfactory operation of the air conditioner. 

a. The troubleshooting table lists the common malfunction symptoms and unsatisfactory perforr 
characteristics technicians are most likely to encounter; test and inspection steps to be followed to 
mine the cause; and the corrective action(s) that should be performed for each possible cause 1 

b. The technician should first find the malfunction symptom or unsatisfactory performance character! 
the table which most closely describes the immediate situation; then perform the test and inspe( 
and corrective action steps in the order in which they are listed. 

c. This manual cannot list all possible situations which may be encountered, nor can it list all test c 
spection, and corrective action steps which may be taken. If a condition Is encountered which can 
resolved within the capabilities and experience of organizational maintenance personnel, assii 
should be requested from direct support maintenance. 


Table 4-2 — TROUBLESHOOTING 


ALFUNCTION 

TEST OR INSPECTION 

CORRECTIVE ACTION 


AIR CONDITIONER WILL NOT START IN ANY MODE. 

Step 1. Check to see if the circuit breaker is tripped. 

Pull out, then push in the circuit breaker reset knob. 
Step 2. Check to see it input power has been disconnected. 
Connect input power. 


CAUTION 

If input power has been disconnected for an unknown period of time, do not start in COOL 
mode until it has been reconnected for a minimum of four hours. 



Disconnect input power before performing internal electrical troubleshooting. Voltages used 
can be lethal. 

Steps. Check for loose or damaged electrical connectors or damaged wires in wiring harness( 
Tighten or replace connectors, or repair damaged wires. 

Step 4. Check for blown fuses. 

Test fuses {para 4-25.d.(6).). Replace defective fuses. 

Step 6. Check operation of the auxiiiarv switch in the circuit breaker. 






CORRECTIVE ACTION 


Step 6. Check operation of the control power transformer. 

Test transformer {para 4-25.d.(1).)- Replace transformer if defective. 

Step 7. Check operation of RFi filter and d.c. rectifier assembly. 

Test filters and rectifier {para 4-25.d.(2).). Replace defective filter(s) or rectifier. 
Step 8. Check all terminals and internal wiring within the junction box for tightness and ds 
Tighten terminals, or repair wiring as necessary. 

Step 9. Check operation of the mode selector switch. 

Test switch (para 4-24. d.). Replace switch if defective. 

?. EVAPORATOR FAN STARTS IN COOL MODE. BUT CONDENSER FAN DOES NOT. AND CO^ 
DOES NOT START AFTER TIME DELAY. 

Step 1. Check to see if high- or low-pressure cutout switch is tripped. 

Press, then release reset buttons. 



Disconnect input power before performing Internal electrical troubleshooting. Voltages u 
can be lethal. 

Step 2. Check for loose or damaged electrical connectors, or damaged wires in wiring har 
Tighten or replace connectors, or repair damaged wires. 

Step 3. Check operation of the compressor motor thermal overload, overcurrent protector. 

Test protector (para 5-28.b.(6).). Contact direct support maintenance for c 
replacement if the protector Is open. 

Step 4. Check operation of the mode selector switch. 

Test switch (para 4-24. d.). Replace switch if defective. 

!. EVAPORATOR AND CONDENSER FANS BOTH RUN. BUT COMPRESSOR DOES NOT START A, 
DELAY. 



Disconnect input power before performing Internal electrical troubleshooting. Voltages ui 
can be lethal. 

Step 7. Check for loose or damaged electrical connectors, or damaged wires in wiring har 
Tighten or replace connectors, or repair damaged wires. 

Step 2. Check operation of the time delay relay. 

Test relay (para 4-25.d.(5).). Replace relay if defective. 

Step 3. Check operation of the compressor motor relay (K9). 

Test relay (para 4-25. d.(4).). Replace relay if defective. 

Step 4. Check operation of the circuit breaker primary contacts. 

Test circuit breaker (para 4-25.d.(3).). Replace circuit breaker if defective. 

Step 5. Check operation of the compressor motor. 

Test motor (para 5-28. b.(7).). Contact direct support maintenance for compress 
ment if the motor is defective. 

AIR CONDITIONER STOPS COMPLETELY DURING COOL MODE OPERATION. 





UUHHbUllVfc AUnUN 


; CAUTION 

Wait at least five minutes before restarting in COOL mode. 

Step 2. Check to be sure condenser fan starts immediately when a restart in COOL mode is made, 
condenser fan does not start, test as follows: 



Disconnect Input power before performing internal electrical troubleshooting. Voltages used 
can be lethal. 


a. Test condenser fan motor relay (K7) (para 4-25. d. (4).). Replace relay if defective. 

b. Test condenser fan motor (para 4-32.b.{5).). Contact direct support maintenance if me 
defective. 

Step 3. Check to be sure there is no restriction to air flow through the condenser section. 

Clean all obstructions from condenser intake screen, condenser coil, and condens( 
guard. 


CAUTION 

If circuit breaker trips again soon after restart In the COOL mode, do not attempt another 
restart, and contact direct support maintenance for refrigeration system troubleshooting. 


COMPRESSOR AND CONDENSER FAN STOP DURING COOL MODE OPERATION, BUT EVAPOR 
FAN CONTINUES TO RUN. 

Step 1. Check to see if the high- or low-pressure cutout switch is tripped. 

Press, then release tripped reset button. 


f CAUTION ' 

Walt at least two minutes before restarting in COOL mode. If either pressure cutout switch trips 
soon after a restart is made, do not attempt another restart, and contact direct support mainte- 
nance for refrigeration system troubleshooting. 


EVAPORATOR FAN DOES NOT START. OR STOPS DURING OPERATION. IN ANY OPERATING MC 
Step 1. Check operation of evaporator fan motor relay (K8). 




UUHHtUIIVt AUMUN 



Disconnect input power before performing internal electrical troubleshooting. Voltages used 
can be lethal. 

Test relay (para 4-25. d. (4).}. Replace relay if defective. 

Step 2. Check operation of evaporator fan motor. 

Test motor (para 4-27 .b.(6).). Contact direct support maintenance if motor is defeci 
Step 3. Check operation of mode selector switch. 

Test switch (para 4-24 .d.). Replace switch If defective. 

;XCESSIVE NOISE WHEN COMPRESSOR STARTS. 


CAUTION 

if a knocking or hammering sound is heard when the compressor starts, turn the mode selecto 
switch to OFF, immediately. Such noise Is usually caused by liquid refrigerant In the com 
pressor, which can seriously damage or destroy the compressor. 


Step 1. Check to see if input power has been disconnected. 

Connect input power and wait a minimum of four hours before starting In COOL t 
Step 2. Check operation of compressor heater and compressor heater thermostat. 



Disconnect input power before performing Internal electrical troubleshooting. Voltages use 
can be lethal. 

Test heater and thermostat (para 5-27.b.{5).). Replace either or both if defective. 


CAUTIO N 

If heater or thermostat were defective, wait at least four hours after reconnecting input powe 
before starting in COOL mode. If noise persists, contact direct support maintenance fo 
refrigeration system troubleshooting. 

EXCESSIVELY NOISY OPERATION. 

Step 1. Isolate source of noise as near as possible, both by ear and touch. 

Listen and feel at both the front and back of the cabinet. 

Step 2. Check fans for looseness or damage, and for rotational clearance. 





step 3. Check all internal components for looseness, vibration, and security. 

Tighten, adjust, and secure as necessary. 

9. NO HEAT IN EITHER HI HEAT OR LO HEAT MODE. 

Step 1. Check for loose or damaged electrical connectors, or damaged wires in wiring harnes 



Disconnect input power before performing internal electrical troubleshooting. Voltages used 
can be lethal. 

Tighten or replace loose or damaged connectors, or repair damaged wires. 

Step 2. Check operation of heater thermostat. 

Test thermostat (para 4-28.C.). Replace thermostat If defective. 

Step 3. Check operation of mode selector switch. 

Test switch (para 4-24.d.). Replace switch if defective. 

10. HEAT IN HI HEAT MODE. BUT NOT IN LO HEAT MODE. 

Step 1. Check for loose or damaged electrical connectors, or damaged wires in wiring harnei 



Disconnect input power before performing internal electrical troubleshooting. Voltages user 
can be lethal. 

Tighten or replace loose or damaged connectors, or repair damaged wires. 

Step 2. Check operations of heater relay (Kl). 

Test relay (para 4-25.d.(4).). Replace relay if defective. 

Step 3. Check operation of temperature thermostat control. 

a. Inspect sensing bulb and capillary for damage or leakage. Replace entire control 
damaged or leaking. 

b. Test switch in temperature thermostat (para 4-24. e.). Replace entire control if di 
Step 4. Check operation of mode selector switch. 

Test switch (para 4-24.d.). Replace switch if defective. 

11. REDUCED HEATING CAPACITY. 

Step 1. Check airflow out of evaporator discharge grille. If airflow volume is low. 

a. Adjust evaporator intake grille louvers. 

b. Clean and service, or replace, conditioned air filter element (para 4-20.). 

c. Clean and service, or replace, mist eliminator (para 4-22.). 

d. Clean evaporator coil, and the entire evaporator section. 

Step 2. Check adjustment of fresh air damper and/or CBR filter. If installed. 

Adjust properly. 

Step 3. Check operation of heater thermostat. 




UORRECTlVt ACTION 



Disconnect input power before performing internal electrical troubleshooting. Voltages used 
can be lethal. 

Test thermostat (para 4-28.C.). Replace thermostat if defective. 

Step 4. Check operation of individual heater elements. 

Test each element (para 4-29.C.). Replace defective elements. 

Step 5. Check operation of temperature thermostat control. 

a. Inspect sensing bulb and capillary for damage or leakage. Replace entire control if t 
damaged or leaking. 

b. Test switch in temperature thermostat (para 4-24.e.). Replace entire control if defe 
tEDUCED COOLING CAPACITY. 

Step 1. Check conditions of refrigerant displayed in the sight glass. 

a. If the color is yellow or a light hue of chartreuse, or if numerous bubbles appear, ti 
air conditioner OFF, and contact direct support maintenance for refrigeration syste 
vicing. 

b. If the color is green or a dark hue of chartreuse, but has a milky appearance, or mor 
an occasional bubble appears, thoroughly clean the condenser intake screen. con< 
fan guard, condenser coll, and the entire condenser section to remove all obstruc 

Step 2. Check airflow out of evaporator discharge grille. If airflow volume is low: 

a. Adjust evaporator intake grille louvers. 

b. Clean and service, or replace conditioned air filter element (para 4-20.). 

c. Clean and service, or replace, mist eliminator (para 4-22.). 

d. Clean evaporator coll, and the entire evaporator section. 

Step 3. Check adjustment of fresh air damper and/or CBR filter, if installed. 

Adjust properly. 

Step 4. Check operation of the temperature thermostat control. 

a. Inspect sensing bulb and capillary for damage or leakage. Replace entire control if I 
damaged or leaking. 

b. Test switch in temperature thermostat (para 4-24. e.). Replace entire control if defe 
Step 5. Contact direct support maintenance for further refrigeration system troubleshooting. 


Section VI 

MAINTENANCE PROCEDURES 


13. GENERAL 


procedures in this section have been arranged In the order in which the items appear In the organiz; 
maintenance level column on the Maintenance Allocation Chart (MAC) which is provided in Apper 
i-by-step-procedures have been provided for all actions authorized to be performed by organiz. 
ntenance in the order in which they appear on the MAC. Actions authorized to be performed by dire 
sral support maintenance have been duly noted; step-by-step procedures for these actions may be fc 




Description. The fabric cover is made of vinyl impregnated nylon cloth. Small aluminum rods 
Into the hems on the edges of the cover that fit around the cabinet to give it shape. The back fl 
cover is secured in position when closed by means of snap fasteners at the sides and bottom. T\ 
with eyelets in the ends are sewn into the top of the cover. When the cover flap is rolled up, the 
are used to secure it in the stowed position by wrapping them around the roll and connecting th 
to turnbutton fasteners provided on the top of the cabinet. Strips of barrier material are installed 
the cover and the cabinet on the top, sides and bottom to form a weather seal. 


Removal. Remove the fabric cover as follows: 


(1) Roll the back flap down into the closed position and close all 26 snap fasteners. 


(2) Remove the 29 screws and washers that attach the fabric cover to the cabinet. 


TURNBUTTON FASTENERS 


FABRIC COVER 


BARRIER MATERIAL 


WASHER (29) 




•SCREW(29) 


SNAP FASTENERS 

;ref) 


BARRIER MATERIAL 





tool, between the cover and the casing to separate them. Be careful to not damage tt 
material strips. 

(4) Separate the barrier material strips from the fabric cover, or remove them from the casing. I 
reinstallation. 

c. Cleaning. Wash the fabric cover and the edges of the casing from which It was removed using ; 
of fresh water and a mild detergent. A soft scrubbing brush may be used to remove caked 
Thoroughly rinse with fresh water and air dry. 

d. Inspection/Repair. Inspect for rips, cuts, tears, or punctures in the fabric, and for damaged o 
snap fasteners and eyelets. Inspect barrier material strips for general condition. Refer require 
repair or replacement of the fabric cover and/or replacement of barrier material strips to direc 
maintenance. 

e. Lubrication. Apply a silicone spray lubricant or wax stick to the snap fasteners, if they are diffict 
and close. Apply a few drops of light oil to the two turnbutton fasteners on the top of the c 
necessary. 

f. Installation. Install the fabric cover as follows: 

(1) Place the barrier material strip around the top and sides of the cabinet In the same pos 
which it was removed. Be sure the holes are alined with the screw holes in the cabinet. 

(2) Carefully slide the fabric cover over the cabinet and barrier material strips. Be sure th( 
straps are hanging down the inside of the roll up flap. 

(3) Aline the eyelets in the fabric cover with the holes in the barrier strip and the screw ho 
cabinet, then install the 23 screws and washers through the top and side eyelets. 

(4) Insert and aline the barrier material strip between the bottom of the fabric cover and th 
base, then install the six screws and washers through the bottom eyelets. 

(5) If the air conditioner is to be returned to norma! operation, open the snap fasteners, roll uf 
flap, and secure it with the stowing straps. 


NOTE 

If the air conditioner is to be operated with the fabric cover removed, be sure to install all J 
screws and washers. This will protect the threads In the rlvnuts and prevent air leaks. In adc 
tlon, the six screws in the bottom also serve to mount the lower back panel and condenser fg 
mounting bracket to the cabinet base. 


4-15. TOP PANEL ASSEMBLY 


See figure 4-12. 


a. Description. The top panel is an assembly that encloses the top of the air conditioner cabinet. FI 
the sides and back of the top panel overlap outside the side panels and upper back panel of th 
The flange on the front of the top panel serves as a mounting surface for the top of the evapc 
charge grille. Three rivnuts are installed In the front flange for the top evaporator discharge ghl 
ing screws. Six rivnuts are installed near the back of the top plate for the top fabric cover 



Figure 4-12, Top Panel 


Removal. Remove the top panel assembly as follows: 

(1) If the air conditioner is in a typical installation (setting In an opening in an exterior wall), remove U 
filler plate above the cabinet. 

(2) Remove the fabric cover from the back of the cabinet as follows: 

(a) Roll the back flap down into the closed position and close all 26 snap fasteners. 

(b) Remove the 29 screws and washers that attach the fabric cover to the cabinet. 

(c) Slide the fabric cover off the cabinet by alternately pulling or pushing at the corners. If the cov 
or barrier material is stuck to the casing, carefully insert the blade of a putty knife, or similar tie: 
ble tool, between the cover and the casing. Be careful to not damage the barrier material. 

(3) Remove the seven screws and washers that attach the back flange of the top panel to the upper ba 
panel of the casing. 

(4) Remove the 12 mounting screws and washers, and remove the evaporator discharge grille. 

(5) Remove the 18 screws and washers that attach the top panel to the top of the side panels of t 
casing and the evaporator fan air ducts. 

(6) Lift the top panel straight up to prevent damage to insulation and gasket strips, and remove. 


) Carefully place the panel in position and lower straight down to avoid damage to insulation £ 
gasket strips. 

) Aline the holes and install the 18 screws and washers through the top panel. 

) Install the evaporator discharge grille and 12 mounting screws and washers. 

) Install the seven screws and washers that attach the black flange of the top panel to the upper be 
panel of the casing. 

>) Install the fabric cover as follows: 


(a) Place the barrier material strip around the top and sides of the cabinet in the same position fr 
which it was removed. Be sure the holes are alined with the screw holes in the cabinet. 

(b) Carefully slide the fabric cover, the casing and barrier material strip. Be sure the stowing stn 
are hanging down the inside of the roll up flap. 

(c) Aline the eyelets in the fabric cover with the holes in the barrier strip and the screw holes in 
cabinet, then install the 23 screws and washers through the top and side eyelets. 

(d) Insert and aline the barrier material strip between the bottom of the fabric cover and the cabi 
base, then install the six screws and washers through the bottom eyelets. 

(e) If the air conditioner is to be returned to normal operation, open the snap fasteners, roll up 
back flap, and secure it with the stowing straps. 


0 Install the filler plate above the top of the cabinet, If applicable. 


LOWER FRONT PANEL 


See figure 4-13. 


escriptlon. The lower front panel is an assembly which covers the front of the compressor/conden 
action of the cabinet. Openings in the upper left and right hand sides of the panel allow the con 
lobs on the control panel and the Input power connector to protrude through the panel, respectively 
affle covers an opening in the center of the panel that Is designed to allow access to reset the cin 
'eaker. A gasket glued to the front of the panel provides a seal for the baffle. Gasket strips are glue( 
le back of the panel around the openings to provide seals between the front panel and the control pa 
id the Input power connector bracket. Insulation material Is both glued and mechanically attachec 
le remainder of the back of the front panel. A gasket strip is glued to the bottom of the front pane 
'ovide a seal between the front panel and the cabinet base. 


NOTE 

Three other alternate locations have been provided for location of the input power connector. If 
an alternate location is used, a blank cover plate will be installed on the bracket at the front 
panel location. 

emoval. Remove the lower front panel as follows: 

) Disconnect input power at its source. 




Never remove the Input power cable connector from the cabinet with power In the cabie. 
Serious or possibiy fatal shock may occur. Arcing may also damage the pins in the connectors. 


Figure 4-13. Lower Front Panel 

(2) Disconnect the input power cabie connector from the connector on the unit, if the front 
location is used. 

(3) Loosen the five captive panel fastener screws. 

(4) Pull the top of the panel forward a few inches and then lift straight up to clear the flange on tl 
tom. Be careful to not damage the gasket strip on the bottom of the panel. 

c. Cleaning. Carefully wipe or vacuum all dust and dirt off the inside surfaces of the panel. Use care 
damage the insulation or gasket strips. 



tallation. Install the lower front panel as follows: 

Set the bottom of the panel in position so that the flange Is inside the lip on the cabinet base. 
Push the top of the panel back into position and tighten the five captive panel fastener screws. 
Connect the input power cable connector, if the front panel location is used. 

Reconnect input power at its source. 


GRILLES 


See figure4-l4. 


scription. There are two grilles In the upper part of the front of the cabinet. The one nearest the top 
I evaporator discharge grille; the other is the evaporator intake grille. The discharge grille is dividi 
D left and right hand louver sections, each containing 15 individually adjustable louvers. Spring te 
n on the pivot pins on each end of each louver provide enough friction to hold them in position agair 
flow pressure. The intake grille is very similar to the discharge grille except that each louver sectii 
itainsonly eight louvers, and all louvers in each section are glued to the back of the perimeter of eai 
Me to provide seals. 



o 


\ I j non luvc u iw i & ovi cvvo 01 lu waonc/i q 


10% ■ I • I K 




y-w IIIW 


(2) Remove the discharge grille. 

(3) Loosen the setscrew and remove the front fresh air damper control knob. 

(4) Remove the 12 screws and washers that mount the intake grille to the cabinet. 

(5) Remove the intake grille. 

c. Cleaning. Wipe or vacuum ail dust and dirt off the louvers and the rest of the inside of the grilh 
careful to not damage the gasket strips. 

d. Inspection/Repair. Inspect each grille for general condition and proper operation. Bent louvers 
usually be straightened with the fingers. Refer requirements for further repair or replacement to c 
support maintenance. 

e. Lubrication. Apply a few drops of light oil to all pivot points and bearing surfaces of the louvers. Wi 
blot up all excess oil with a cloth or paper towel. 

f. Installation. Install the grilles as follows: 

(1) Place the discharge grille in position, aline the holes, and Install the 12 mounting screws 
washers. 


(2) Place the intake grille in position, aline the holes, and install the 12 mounting screws and was 

(3) Install the front fresh air damper knob, aline the setscrew with the flat side of the shaft, and th 
the setscrew. 


4-18. CONDENSER INTAKE SCREEN 


See figure 4-15. 


a. 


Description. This screen is made of a fine mesh, corrosion resistant steel material mounted in a w 
steel frame. 




. FRESH AIR FILTER 


See figure 4-16. 


Description. The fresh air filter element consists of a media of layers of aluminum wire cloth mounh 
an aluminum frame. The frame of the filter element is clearly marked with an arrow to show prope 
'low direction. A mounting frame is used to attach the filter to the back of the cabinet over the openli 
:he fresh air damper. 

Removal. Remove the seven screws and lock washers that attach the filter mounting frame to the cat 
and remove the frame and filter element. 


NOTE 

Notice that the two screws from the lower corners are slightly shorter than the other five. 



Figure 4-16. Fresh Air Filter 


caked deposits. Rinse In fresh water or a clean bath of dry cleaning solvent: shake dry. 

Inspection/Replacement. Inspect for general condition and obvious damage to the element or mountin 
frame. Replace If damaged. 

Servicing. Apply coater (Item 1, Section 11, Appendix C) to the media In the filter element. 


Installation. Position the filter element in the mounting frame, making sure the directional air flow arro 
is pointed in toward the cabinet. Position the frame on the cabinet, aline holes, and install the seve 
mounting screws and lock washers. Be sure the two shorter screws are installed in the holes in the low( 
corners. 


[). CONDITIONED AIR FILTER 


See figure 4-17. 


Description. The conditioned air filter element consists of a media of layers of aluminum wire clo1 
mounted in an aluminum frame. The frame is clearly marked with an arrow to show proper air flow diret 
tion. The filter element Is located inside the cabinet, behind the evaporator intake grille. The back an 
sides of the filter element fit into a frame built Into the cabinet and a removable retaining angle bracket 
installed in the front to hold it In place. 
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(3) Remove the five screws and lock washers from the filler retaining angle bracket, and remov 
bracket and the conditioned air filter element. 



Clean parts in a well ventilated area. Avoid Inhalation of solvent fumes and prolonged ex- 
posure of skin to cleaning solvent. Wash exposed skin thoroughly. Dry cleaning solvent (Fed. 
Spec. P-D-680) used to clean parts is potentially dangerous to personnel and property. Do not 
use near open flame or excessive heat. Flash point of solvent is 100"F to (38"’C to 50"C). 

Wear eye protection when blowing solvent from parts. Air pressure should not exceed 30 psig 
(2.1 lkg/cm2). 

Cleaning. Immerse the filter element in a solution of water and a detergent, or dry cleaning solvent 
Spec. P-D-680). Agitate until all dust and dirt are removed, using a soft brush, if necessary, to rei 
caked deposits. Rinse in fresh water or a clean bath of dry cleaning solvent: shake dry. 

Inspection/Replacement. Inspect for general condition and obvious damage to the element. Reph 
damaged. 

Servicing. Apply coater (Item 1, Section II, Appendix C) to the media In the filter element. 
Installation. Install the conditioned air filter as follows: 

(1) Place the filter element In the mounting frame making sure the directional air flow arrow is pol 
upward. 

(2) Place the filter retaining angle bracket In position on the front of the filter element and alln 
mounting holes. 

(3) Install the five mounting screws and lock washers. 

(4) Install the evaporator intake grille and 12 mounting screws and washers. 

(5) Install the front fresh air damper control knob, aline the setscrew with the flat on the shaft 
tighten the setscrew. 


I. FRESH AIR DAMPER 


See figure 4-18. 


Description. The fresh air damper consists of a hinged door and an operating mechanism through \ 
the door can be adjusted as desired. The hinged door Is located Inside the evaporator section ( 
cabinet, directly behind the fresh air filter. The shaft of the operating mechanism extends through th 
tom center of the evaporator intake grille in the front and through the bottom center of the upper 
panel, just below the fresh air filter frame, In the back. A control knob is installed on each end of the 


Removal. Remove the fresh air damper as follows: 


(1) Remove the seven screws and lock washers that attach the fresh air filter mounting frame 
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) Loosen the setscrew and remove the front fresh air damper control knob. See figure 4-17. 

} Remove the 12 mounting screws and washers, and remove the evaporator intake grille. See figi 
4-17. 

) Remove the five screws and lock washers from the filter retaining angle bracket, and remove 1 
retaining bracket and the conditioned air filter element. See figure 4-17. 

) Remove the nut, washer, and screw that attach the actuator arm to the bracket on the damper do 

) Remove the eight screws that attach the damper door hinges to the cabinet partition and remove i 
damper door. 

) Remove the two nuts and screws that attach the shaft support bracket to the condensate drain tu 
support bracket. 

0) Remove the four nuts, washers, and screws that attach the damper door actuating assembly brad 
to the cabinet partition. The nuts are removed through the tresh air filter opening; the screws a 
washers through the condenser intake screen opening. 

1) Pull the assembly straight forward until the back end of the shaft is clear of the grommet in the be 
panel, then remove the entire assembly through the evaporator Intake opening. 

isassembly. Disassemble the actuating mechanism as follows: 

) Remove the attaching nut, washer, and screw, and the actuator arm from the rocker arm. 

:) Remove the nut, washer, and screw from the assembly bracket, and remove the worm wheel gi 
and rocker arm assembly and the two spacers and spring washers. 

i) Remove the three attaching screws and washers, and remove the rocker arm from the worm wh 
gear. 

.) Remove the spring pin that attaches the worm gear to the shaft, pull the shaft out of the assem 
bracket, and remove the worm gear, and the two spring washers and flat washers. 



Clean parts in a well ventilated area. 

Avoid inhalation of solvent fumes and prolonged exposure of skin to cleaning solvent. Wash 
exposed skin thoroughly. 

Dry cleaning solvent (Fed. Spec. P-D-680) used to clean parts is potentially dangerous to 
personnel and property. 

Do not use near open flame or excessive heal. Flash point of solvent is 100" to 138®F (38" to 
50°C). 

Wear eye protection when blowing solvent from parts. Air pressure should not exceed 30 psig 
(2.lkg/cm2). 

Ileaning/lnspectlon. Wipe all components clean, or wash in dry cleaning solvent (Fed. Spec. P-D-e. 
horoughly inspect all components, including the damper door and its hinges, for wear or dams 



provide lubrication. 

(2) Position the two flat washers and spring washers, and the worm gear in the proper order in the as 
sembly bracket, insert the shaft, aline the hole in the worm gear with the hole in the shaft, and instal 
the spring pin. 

(3) Position the rocker arm on the worm wheel gear and install the three attaching washers and screws 

(4) Position the shaft so that the flats at the ends are parallel with the base of the assembly bracket. 

(5) Position the worm wheel gear/rocker arm assembly, and the two spacers and spring washers in th( 
assembly bracket in the proper order with the center line of the rocker arm perpendicular to the shaft 
then install the screw, washer, and nut through the bracket. Tighten the lock nut sufficiently to flattei 
the spring washers and apply a light friction drag, 

(6) Rotate the shaft to check proper operation of the mechanism. 

(7) Instal! the actuator arm and attaching screw, washer, and nut on the rocker arm. 

Installation. Install the fresh air damper as follows: 

(1) Insert the actuating assembly Into the cabinet through the evaporator intake opening and feed th 
back end of the shaft through the grommet In the back panel. 

(2) Aline the assembly bracket with the mounting holes In the cabinet partition, and Install the foL 
attaching screws, washers, and nuts. 

(3) Slip the shaft support bracket on the shaft, position It on the condensate drain tube support bracke 
and install the two attaching screws and nuts. 

(4) Sparingly apply a few drops of light oil to the damper door hinges; wipe off all excess oil. 

(5) Insert the damper door into position and Install the eight screws that attach the hinges. 

(6) Install the screw, washer, and nut that attach the actuator arm to the bracket on the damper doc 

(7) Rotate the shaft to check proper operation of the fresh air damper door. 

(8) Install the conditioned air filter element, the filter retaining angle bracket, and the five attaching lot 
washers and screws. 

(9) Install the evaporator intake grille and the 12 attaching screws and washers. 

(10) Install the front fresh air damper control knob, aline the setscrew with the flat on the shaft, ar 
tighten the setscrew. 

(11) Install the fresh air filter element, the filter frame, and the seven attaching screws and lock washer 

(12) Install the condenser intake screen and the 12 attaching screws, flat washers, and lock washers 

(13) Install the back fresh air damper control knob, aline the setscrew with the flat on the shaft, ar 
tighten the setscrew. 


Description. The mist eliminator filter element consists of a media of layers of herring bone me 
alumninum cloth between front and back screens, mounted in aluminum frame which incorporates thr 
horizontal drain channels. One edge of the frame Is clearly marked TOP to insure the drain channels i 
properly oriented. The front and back screens are tied together through the media between the dr< 
channels to maintain a uniform thickness. The element is installed in a channel guide built into t 
cabinet directly in front of the evaporator coil. The element can be removed only with the top par 
assembly removed from the cabinet by sliding it vertically up out of the guides. 

Removal. Remove the mist eliminator as follows: 

(1) Remove the fabric cover as follows: 

(a) Roll the back flap down into the closed position and close all 26 snap fasteners. 

(b) Remove the 29 screws and washers that attach the fabric cover to the cabinet. 

(c) Slide the fabric cover off the cabinet by alternately pulling or pushing at the corners. If the co\ 
or barrier material is stuck to the casing, carefully insert the blade of a putty knife, or similar fie 
ble tool, between the cover and the casing. Be careful to not damage the barrier material. 

(2) Remove the top panel assembly as follows: 

(a) Remove the filler plate in the opening above the cabinet, If appropriate. 



(d) Remove the 18 screws and washers that attach the top panel assembly to the side panels of th 
cashing and the evaporator fan air ducts. 

(e) Lift the top panel straight up to avoid damage to the insulation and gaskets and then remove 
(3) Remove the mist eliminator filter elemerit by lifting it straight up and out of guides. 



Clean parts in a well ventilated area. 

Avoid inhalation of solvent fumes and prolonged exposure of skin to cleaning solvent. Wash 
exposed skin thoroughly. 

Dry cleaning solvent (Fed. Spec. P-D-680) used to clean parts is potentially dangerous to 
personnel and property. 

Do not use near open flame or excessive heat. Flash point of solvent is 100%Fto 138°F (38" to 
50"C). 

Wear eye protection when blowing solvent from parts. Air pressure should not exceed 30 psig 
(2.1 kg/cm2). 

Cleaning. Immerse the filter element in a solution of water and a detergent, or dry cleaning solvent (Fe 
Spec. P-O*680). Agitate until all dust and dirt are removed, using a soft brush, if necessary, to remo\ 
caked deposits. Rinse In fresh water or a clean bath of dry cleaning solvent; shake dry. 

Inspection/Replacement. Inspect the element for general condition or damage. Replace if damaged 

Servicing. The mist eliminator does not require any type of servicing. 

Installation. Install the mist eliminator filter element as follows: 

(1) Slide the filter element down into the guides. Be sure the side marked TOP is up. 

(2) Install the top panel assembly as follows: 

(a) Carefully place the top panel assembly in position and lower straight down to avoid damage 
Insulation and gaskets. 

(b) Aline holes and Install the 18 screws and washers through to top panel. 

(c) Install the evaporator discharge grille and the 12 mounting screws and washers. 

(d) Install the seven screws and washers that attach the back flange of the top panel to the back 
the cabinet. 

(e) install the filler plate in the opening above the cabinet, If appropriate. 

(3) Install the fabric cover as follows: 

(a) Place the barrier material strip around the top and sides of the cabinet In the same position frc 
which It was removed. Be sure the holes are alined with the screw holes in the cabinet. 



(d) Insert and aline the barrier material strip between the bottom of the fabric cover and the cabinet 
base. Then install the six screws and washers through the bottom eyelets. 


(e) If the air conditioner is to be returned to normal service, open the snap fasteners, roll up the back 
flap, and secure it with the stowing straps. 


ONDENSATE TRAP 


See figure 4-20. 


cription. The condensate trap is a ball check valve consisting of an aluminum seat which is welded to 
bottom end of the condensate drain line, and a removable cotter pin, spring, and ball, it is located 
de the lower right front corner of the cabinet behind the lower front panel. 



COTTER PIN 


WAKNINUi 


Never remove the input power caPte connector from the cabinet with power in the cable. 
Serious or possibly fatal shock may occur. Arcing may also damage the pins in the connector. 

(2) If the front location for input power has been used, disconnect the input power cable connector. 

(3) Loosen the five captive panel fastener screws. 

(4) Pull the top of the lower front panel forward a few Inches and then lift straight up to clear the flang 
on the bottom. Be careful to not damage the sealing strip on the bottom of the panel. 

(5) Remove the cotter pin from the condensate trap. 

NOTE 

It Is quite likely that the spring and ball will be forced out and several ounces of condensate will 
run out of the drain line. In normal operation, the condensate is not forced through the check 
valve until It is backed up several inches in the drain line. 

Inspectlon/Repiacement. Inspect the ball, spring, and cotter pin for damage or wear. Replace if damage 
or worn. 

Installation. Install the condensate trap as follows: 

(1) Insert the ball and spring into the seat, and then install the cotter pin. 

(2) Set the bottom of the lower front panel In position so that the flange is inside the lip on the cabin 
base. 

(3) Push the top of the panel back into position and tighten the five captive panel fastener screws. 

(4) Install the input power cable connector, It the front panel location Is used. 

(5) Connect input power at its source. 


i. CONTROL PANEL ASSEMBLY 


See figure 4-21. 


Description. The control panel is an enclosure containing the mode selector switch, the temperatu 
thermostat, and a wiring harness. The shafts of the switch and temperature thermostat protrude throu( 
the front of the enclosure and attached information plate. The capillary for the temperature thermosi 
sensing bulb exits theenclosure through a grommet in the back plateso that the bulb can be mounted e 
ternally. The connector for the wiring harness is mounted in one end of the enclosure. 

(1) Location. At manufacture, the control panel is installed in the lower front of the cabinet behind t 
lower front panel, and is mounted on the top of the junction box. In this configuration, the thermos 
sensing bulb is attached to the condensate drain tube behind the evaporator intake grille by t\ 
loop clamps. The air conditioner is designed so that the control panel may be removed from t 
cabinet and installed in a remote location. See para 4-6. b. 





enclosure by four screws with four self-locking nuts on the outside. When the back is in position c 
the enclosure, the control shaft protrudes through the front of the enclosure. This is an adjustabi 
temperature operated, single-pole, switch. The sensing bulb is connected to the thermostat throuc 
a capillary approximately 60 inches long. The control shaft Is used to establish a reference in a ter 
perature range of 40'’F {5'"C) to 90'F (32°C). There are three color coded screw type terminals on tt 
thermostat. Control power Is applied to the red terminal. The internal switch contact connected 
the blue terminal closes when the bulb senses a temperature drop of approximately ^^F below tt 
reference. The signal from this terminal is used to deenergize the coil in the heater relay (K1) in L 
HEAT or HI HEAT mode, or to energize the coll in the liquid flow solenoid valve (K3) in COOL mod 
The internal contact connected to the yellow terminal closes when the bulb senses a temperatui 
rise of approximately TF above the reference. This terminal is not used. 

Removal. Separate procedures are given below for removal from a remote location and for removal fro 
the cabinet. 

(1) Remove from a remote location as follows: 

(a) Disconnect input power at its source. 



Never remove the wiring harness connector from the control pane! with power in the wires. 
Serious, or possibly fatal, shock may occur. Arcing may also damage the pins in the 
connectors. 

(b) Disconnect the connector P8 on the interconnecting wiring harness from connector J8 on U 
control panel. 

§ 

(c) Remove mounting hardware, if used. 

(2) Remove from the air conditioner cabinet as follows; 

(a) Disconnect Input power at its source. 


Never remove the Input power cable connector from the cabinet with power in the cable. 
Serious, or possibly fatal, shock may occur. Arcing may also damage the pins in the connector. 

(b) If the front panel location is used, disconnect the Input power cable connector. 

(c) Loosen the five captive panel fastener screws and remove the lower front panel. 

(d) Disconnect wiring harness connector P8 from connector J8 on the control panel. 

(e) Remove the four screws that attach the control panel to the top of the junction box. 

(f) Loosen the setscrew and remove the front fresh air damper control knob. 




(i) Remove the screw, nut, and loop clamp that holds the sensing bulb capillary to the flange on the 
left side panel of the casing, 

(j) Carefully remove the control panel while feeding the capillary and sensing bulb between the lefi 
side panel and cabinet partition. 

Disassembly. See figure 4-22. The following are complete disassembly procedures for all components ir 
the control panel assembly. 

(1) Remove the control knobs by pulling straight out. 

(2) Remove the four screws and nuts that hold the back panel in the enclosure, then carefully pull the 
panel out of the enclosure. 

(3) Remove the screws and wire terminals from the red and blue terminals on the temperature 
thermostat. 

(4) Remove the four screws and nuts that mount the temperature thermostat to the back panel. 


NOTE 

If the control panel has been Installed in a remote location, remove the screw, washer, and loop 
clamp that mount the sensing bulb to the outside of the back panel at this time. 

(5) Carefully remove the grommet and capillary from the slot in the back panel, then remove the 
grommet from the capillary. 

(6) Hold the mode selector switch Inside the enclosure and remove the nut and lock washer from the 
outside. 

(7) Pull the switch to the back of the enclosure and remove all wiring harness terminals from the switcf 
terminals. 

(8) Remove the switch from the enclosure and remove the electrical lead terminal from the switch 
terminal. 

(9) Remove the nut, lock washer, two flat washers, and control panel ground terminal from the inside 
end of the ground screw. 

(10) Remove the four screws and nuts that attach wiring harness connector J8 to the enclosure. 

(11) Remove the inner and outer beveled washers and then pull the wiring harness out of the enclosure 

Mode Selector Switch Tests. Use a multimeter set on the lowest OHMS scale, or a similar continuity test 
ing device, to test the operation of the switch. Refer to figure 4-23 for terminal arrangement and contac 
conditions for each switch position. Switch positions are numbered in clockwise sequence from th< 
counterclockwise stop when facing the shaft. Replace switch if continuity is not found in accordanc( 
with the chart. 

Temperature Thermostat Tests. Connect the continuity tester leads to the red and blue terminals on th( 
temperature thermostat. Turn the thermostat control shaft fully clockwise. Continuity should not b( 
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Figure 4-23. Rotary Mode Selector Switch 

test and notice that switch contact action is reversed; that is. continuity Is present on clockwise r 
of the shaft and absent on counterclockwise rotation. Replace the thermostat If the switch conti 
not operate properly. 


NOTE 

Since the effective range of the temperature thermostat Is in the range of 40‘'F (5'"C) and 90"F 
{32''C), the operation of the switch cannot be tested if the air temperature surrounding the 
sensing bulb Is below or above this range. 

f. Wiring Harness Tests. Check continuity between each pin in the connector and the terminal on 
tached wire. Continuity should be Indicated. Check continuity between each pin and the connectc 
Continuity should not be indicated. Replace wires, terminals or the connector, as necessary. 

9 Assembly. Refer to figure 4-22 and assemble the control panel as follows: 

(1) Insert the wire ends of wiring harness J8 through the hole in the end of the enclosure. 
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rminal on the separate electrical lead. 

(5) Insert the mode selector switch in the enclosure and position so that the shaft protrudes through th 
front. Hold the switch on the inside and install the lock washer and nut on the outside. 

(6) Install the grommet on the capillary to the sensing bulb, then carefully insert the grommet an 
capillary in the slot in the back panel. 


NOTE 

If the control panel is to be installed in a remote location, mount the sensing bulb to the back 
panel by installing the loop clamp, screw, and washer at this time. 

(7) Position the temperature thermostat on the back panel, and install the four mounting screws an 
nuts. 

(8) Install the terminal on wire \/3E16 and the attaching screw on the red terminal on the temperatur 
thermostat. 

(9) Install the terminal on electrical lead wire V14A16 and the attaching screw on the blue terminal o 
the temperature thermostat. 

(10) Position the back panel in the enclosure, and install the four mounting screws and nuts. 

(11) Install the control knobs. 

Installation. Separate procedures are given below for Installation in a remote location and for installatio 
in the cabinet. 

(1) install in a remote location as follows: 

(a) Install mounting hardware, if used. 

(b) Connect the connector on the interconnecting wiring harness to the cabinet to connector J8 o 
the control panel. 

(c) Connect input power at its source. 

(2) Install in the cabinet as follows; 








(c) Install the loop damp, screw ano nut that noid tne capillary to the flange on tne len side par 
the casing. 

(d) Install the four screws that attach the control panel to the top of the junction box. 

(e) Connect wiring harness connector P8 to connector J8 on the control panel. 

(f) Install the evaporator intake grille and the 12 mounting screws and washers. 

(g) Install the front fresh air damper control knob, aline the setscrew with the flat on the shaft 
tighten the setscrew. 

(h) Install the lower front panel and tighten the five captive panel fastener screws. 

(I) Connect the input power cable connector, if the front panel location is used. 

(j) Connect input power at its source. 


•25. JUNCTION BOX 


See figure 4-24 


3. Description. The junction box is an enclosure that contains the circuit breaker, fuses, motor relays, h 
relay, time delay relay, terminal boards, and interconnecting wiring harnesses and electrical leads 
control panel and the step-down transformer for the control power circuits are mounted to the top ( 
junction box, and the dc rectifier bridge and radio frequency interference (RFI) filter assembly is moi 
to the back. The junction box is located in the lower left front of the cabinet directly behind the lower 
panel. An information plate containing the air conditioner wiring diagram is attached to the face ( 
front cover plate of the junction box; an information plate containing the refrigeration system 
schematic is attached to the inside of the same cover plate. 

b. Removal. Remove the junction box as follows: 



Disconnect input power from the air conditioner before performing maintenance on any part of 
the electrical system. The voltages used can be lethal. 

(1) Disconnect Input power at its source. 

(2) Disconnect Input power cable connector, if the front panel location is used. 

(3) Loosen the five captive panel fastener screws and remove the lower front panel. 


NOTE 

If the control panel is installed in the cabinet, the junction box can be removed from the cabinet 
without fully removing the control panel. However, this practice is not recommended due to the 
danger of possible damage to the capillary to the sensing bulb. If the control panel is remotely 
located and the block off panel has been installed on the top of the junction box, it may remain 
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(b) Remove the four bolts that attach the control panel to the top of the junction box. 

(c) Loosen the setscrew and remove the front fresh air damper control knob. 

(d) Remove the 12 mounting screws and washers, and remove the evaporator intake grille. 

(e) Loosen the screw and nut in the loop clamps that hold the temperature sensing bulb to th 
condensate drain tube, and slip the bulb out of the clamp. 

(f) Remove the screw, nut. and loop clamp that hold the capillary to the flange on the left side pan( 
of the casing. 

(g) Carefully remove the control panel while feeding the capillary and sensing bulb between the le 
side panel and the cabinet partition. 

5) Disconnect wiring harness connector P13 from connector J13 on the top of the junction box. 

5) Remove the eight nuts, lock washers, flat washers, and screws that attach wiring harnes 
connectors J1 7 and J19 to the bracket on the top right hand side of the junction box, and remove th 
connectors. 

0 Disconnect wiring harness connectors P4. PIO, and P14 from connectors J4, JIO, and J14 on th 
right hand side of the junction box. 

3) Loosen the lock screw and remove the end fitting from the circuit breaker remote reset flexible cabl 
then loosen the two screws in the clamp and spacer plate, and pull the flexible cable out of th 
actuator arm. 

3) Remove the two mounting screws and washers that attach the bracket at the bottom right hand sic 
of the junction box to the air conditioner base. 

10) Remove the nut and ground terminal from the grounding screw on the upper left hand side of It 
back of the junction box. 

11) Remove the six screws that attach the mounting bracket on the left hand side of the junction box 
the left side panel of the casing. 

12) Remove the entire junction box assembly from the cabinet. 

lisassembly. See figure 4-25. It should seldom. If ever, be necessary to completely disassemble all the ii 
srnal components within the junction box at any one time. Disassemble only as necessary to test < 
splace specific components, in accordance with the following: 

1) Loosen the four captive panel fastener screws and remove the front cover from the junction box 


NOTE 

Subparagraphs (2) through (9) below, each contain a complete procedure for the removal of a 
single major component, if more than one major component is removed at the same time, some 
of the steps in th.e Individual procedure may have already been accomplished in the previous 
removal of another component. 
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Remove the RFl filter and dc rectifier assembly as follows: 

(a) Remove the nuts, washers, and wire terminals from the XI and X2 terminal studs on the 
transformer. 

(b) Remove the screw from the right side of terminal 1 on terminal board TB2. 

(c) Remove the screw from terminal 1 on fuse holder XF2. 

(d) Remove the four screws, lock washers, and flat washers that attach the RFl filter and dc rectifier 
assembly to the back of the junction box. 

(e) Carefully pull the four lead wires disconnected in step (d) above down to the four holes in the 
back of the junction box so that they can be pulled out with the assembly. 

Remove circuit breaker as follows: 

(a) Remove the wire terminals from the six primary terminals on the circuit breaker. 

(b) Unsolder the wires from the two auxiliary switch contacts on the circuit breaker. 

(c) Remove the six screws, lock washers, and flat washers that attach the reset bar cover to the 
circuit breaker, and slide the cover down the remote reset actuator arm. 

(d) Remove the shaft that holds the three circuit breaker reset switches together, then remove the 
actuator arm and switch cover. 

(e) Remove the circuit breaker from inside the junction box. 

Remove motor control relays as follows: 


NOTE 

he three motor control relays (K7, K8 and K9) for the evaporator, condenser, and compressor 
lotors are identical. 

(a) Loosen the two captive screws in the terminal covers on each side of the relay, and remove the 
covers. 

(b) Remove the nuts, washers, and wire terminals from the six primary terminal studs on the relay. 

(c) Remove the nuts, washers, and wire terminals from the two coil terminal studs on the relay. 

(d) Remove the nuts and washers from the four studs that attach the relay to the junction box panel. 

(e) Remove the relay. 

Remove heater relay as follows: 

(a) Loosen the two captive screws in the terminal cover on each side of the relay, and remove the 
covers. 


(7) Remove time delay relay as follows: 


(a) Remove the screw and the terminal on wire V5N16 from the left side of terminal 3 on terminal 
board T82. 

(b) Remove the nut, washer, and the terminal on wire V13A16 from coil terminal stud X2 on 
compressor motor relay (K9). 

(c) Remove the nut, washer, and the terminal on wire V11D16 from coil terminal stud X2 on 
condenser motor relay (K7). 

(d) Remove the four screws and lock washers that attach the time delay relay to the junction box 
panel. 

(e) Remove the time delay relay. 

(8) Remove fuses and fuse holders as follows: 

(a) Pull fuses out of the spring clip fuse holders with the fingers or a fuse puller. 

(b) Remove the screws and wire terminals from the holder at each end of the fuse clip. 

(c) Remove the two screws and washers that attach the holder to the junction box panel and remove 
the holder. 

(9) Remove wiring harnesses as follows: 

(a) Disconnect terminals on all wires In the harness from the terminals on other components. 

(b) Remove the four screws and nuts that attach the connector to the junction box. 

(c) Carefully work the wires out through the opening in the junction box, being careful to not damage 
insulation or terminal lugs. 

Component Testing. Test components of the junction box as follows: 


NOTE 

The separate procedures below for testing Individual components are written with the assump- 
tion that the components have been removed from the junction box. Most of these tests can be 
performed with the wires disconnected but with the components still installed in the junction 
box, so that actual removal is only necessary when replacement is required. 

(1) Test the control power transformer as follows: 

(a) Connect the leads ot a continuity tester or a mullimeter set on the lowest OHMS scale to terminal 
studs HI and H2. If the secondary winding Is open, replace the transformer. 

(b) Connect the leads of a continuity tester or a multimeter set on the lowest OHMS scale to terminal 
studs XI and X2. If the secondary winding is open, replace the transformer. 

(c) Connect one lead of an insulation tester, a "megger,” or a multimeter set on high OHMS scale to 
either terminal stud H1 or H2 and the other lead to the transformer oase If resistaooe is less than 



0.5 megohm, replace the transformer. 


(e) Connect one lead of an insulation tester, a "megger,” or a multimeter set on high OHMS scale to 
either terminal stud HI or H2 and the other lead to either terminal stud XI or X2. If resistance is 
less than 0.5 megohm, replace the transformer. 

Test the RFI filter and dc rectifier assembly (fig. 4-26) as follows: 

(a) Disassemble by removing the four screws and washers that attach the cap to the tube, pull the 
cap off the tube, and remove the four wire terminals from the terminals on the rectifier bridge. 
Further disassembly is not necessary for testing. 
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lead and the case. If continuity is found between any lead and the case, replace the affected filter, 

(d) Use a continuity tester or a multimeter set on the lowest OHMS scale to test for continuity be- 
tween each of the four rectifier terminals and the cap. If continuity is found between any rectifier 
terminal and the cap, replace the rectifier. 

(e) Use a multimeter to test resistance across the rectifier bridge in accordance with the following 
table. If resistance is different from that indicated In the table, replace the rectifier. 


Table 4-3 
Rectifier Tests 


Meter Lead 

Neg 

Pcs 

Resistance 

Term. 1 

Term. 2 

^ ohm or less 

Term. 1 

Term. 3 

1000 ohms or more 

Term. 2 

Term. 1 

1000 ohms or more 

Term. 2 

Term. 4 

1000 ohms or more 

Term. 4 

Term. 2 

1 ohm or less 

Term. 4 

Term. 3 

1000 ohms or more 

Term. 3 

Term. 1 

1 ohm or less 

Term. 3 

Term. 4 

1 ohm or less 

Term. 1 

Term. 4 

1000 ohms or more 

Term. 4 

Term. 1 

1000 ohms or more 

Term. 2 

Term. 3 

1000 ohms or more 

Term. 3 

Term. 2 

1000 ohms or more 


NOTE 

A diode bridge will sometimes act differently under a power test than resistance tests indicate. 

To perform a power test, apply 28 volts ac across terminals 1 and 4 and use a dc voltmeter with 
the negative lead on terminal 2 and the positive lead on terminal 3 to test output voltage. The 
meter should read 24 ± 5 volts. If output voltage is not within limits, replace the rectifier. 

(f) Reassemble by attaching the four filter leads to the correct rectifier terminals, slip the cap on thi 
tube, and Install the four screws and washers. 

(3) Test circuit breaker as follows: 

(a) Set circuit breaker reset bar In the OFF position. 

(b) Use a continuity tester or a multimeter set on the lowest OHMS scale to check continuity betwee 
terminals A1 and A2, B1 and B2, Cl and C2, and auxiliary switch terminals C and NO. All th 
contacts should be open. If there Is continuity on any check, replace the circuit breaker. 

(c) Press the reset bar toward the OFF stop, then place It in the ON position. 

(d) Us© a continuity tester or multimeter set on the lowest OHMS scale and repeat continuity check 
between terminals A1 and A2, B1 and B2, C1 and C2. and auxiliarv switch terminals C and NO. A 




continuity between A, B or C terminals, replace the relay. 

(b) Check continuity between coil terminals XI and X2- If there is no continuity, the coil is open; 
replace the relay. 

(c) Apply 24 volts dc across terminals XI arrd X2 and repeat continuity checks between terminals A1 
and A2, B1 and B2 and Cl and C2. All three contact should be closed. If there is no continuity 
between A, B or C terminals, replace the relay. 

(d) Remove the 24 volts dc from coil terminals XI and X2. 

) Test time delay relay as follows: 

(a) Use a continuity tester or a multimeter set on the lowest OHMS scale to check continuity between 
the terminals on wires V1 1 016 and V5N16. If there is no continuity, replace the time delay relay. 

(b) Check for continuity between the terminals on wires VII D1 6 and V13A16. if there is continuity, 
replace the time delay relay. 

(c) Apply 24 volts dc to the terminals or> wires V11 D16 and V5N16 and check tor continuity between 
the terminals on wires VII 016 and V13A16. There should be no continuity initially, then, after a 
delay of approximately 30 seconds the relay contact should close and there will be continuity. If 
the contact does not close in approximately 30 seconds, replace the time delay relay. 

(d) Remove the 24 volts dc from the terminals on wires V1 1 016 and V5N16. 

i) Test fuses from end to end with a continuity tester or a multimeter set on the lowest OHMS scale. 

Replace open fuses. 


NOTE 

Blown fuses cannot always be detected by visual examination. 

3 Test wiring harnesses as follows: 

(a) Remove the attaching hardware and remove the terminal on the end of each wire in the affected 
wiring harness from the terminal to which it is connected. 


NOTE 

Wiring harness can be tested without removing them from the junction box. To test a harness in 
its installed location, disconnect the terminals on the ends of all wires and ensure that the 
terminals are not touching any metal object, then proceed with continuity tests. 

(b) Remove the attaching hardware from the wiring harness connector and carefully pul! the wiring 
harness out of the junction box. 

(c) Use a continuity tester or a multimeter set on the lowest OHMS scale to check continuity between 
each pin in the wiring harness connector and the terminal on the end of the wire connected to 
that pin. 


is found between any pin and the case or any other pin. thoroughly inspect the wires and connec- 
tor for damage and repair as necessary. 

/iring harness repair. Repair wiring harnesses in accordance with procedures in paragraph 4-26.d. 

assembly. Assembly of the junction box will normally only be required to the extent to which it was dis- 

ssembled for repair. Assemble removed components In accordance with wiring diagram figure 4-7 and 
appropriate procedures which follow. 

1) Install wiring harnesses as follows: 

(a) Carefully insert the wires through the opening In the junction box, being careful not to damage 
terminal lugs or insulation. 

fb) Position the connector, aiine the mounting holes, and install the four screws and nuts that attach 
the connector to the junction box. 

(c) Connect the terminals on all wires In the harness to the proper terminals on components. 

2) Install fuse holders and fuses as follows: 

(a) Position the fuse holder on the junction box pane), align the mounting holes, and install the two 
screws and washers that attach it to the panel. 

(b) Install the proper wire terminals and screws to Ute terminals at each end of the fuse clip, 

(c) Snap the fuse(s) into the spring clip(s). 

3) Install the time delay relay as follows: 

(a) Position the time delay relay on the junction box panel, align the mounting, holes and install the 
four screws and washers that attach it to the panel. 

(b) Install the terminal on wire V11D16 on coil terminal stud X2 on condenser motor relay K7, and 
install the attaching washer and nut. 

(c) Install the terminal on wire V13A16 on coil terminal stud X2 on compressor motor relay K9, and 
install the attaching washer and nut. 

(d) Install the terminal on wire V5N16 and the attaching screw to the left side of terminal 3 on 
terminal board TB2. 

4) Install heater relay as follows: 

(a) Position the relay on the four studs that mount it to the junction box panel, and install the four 
attaching washers and screws. 

(b) Install the proper wire terminals on the two coil terminal studs on the relay, and install the 
attaching washers and nuts. 

(c) Install the proper wire terminals on the six primary terminal studs on the relay, and install the 
attaching washers and nuts. 


(b) Install the proper wire terminals on the two coll terminal studs on the relay, and install the 
attaching washers and nuts. 

(c) Install the proper wire terminals on the six primary terminal studs on the relay, and install the 
attaching washers and nuts. 

(d) Position the terminal covers on each side of the relay and tighten the two captive screws in each 
cover. 

\ Install the circuit breaker as follows: 

(a) Position the circuit breaker on the inside of the junction box so that the switches are protruding 
through the opening. 

(b) Install the shaft that holds the three circuit breaker reset switches together, being sure it also 
goes through the hole in the end of the actuator arm of the remote reset mechanism. 

(c) Position the cover over the protruding reset switches, align the mounting holes, and install the six 
flat washers, lock washers, and screws. 

(d) Solder the proper wires to the two auxliliary switch terminals on the circuit breaker. 

(e) Install the proper wire terminals on the six primary terminals on the circuit breaker. 

) Install the RFl filter and dc rectifier assembly as follows: 

(a) Carefully insert the four lead wires through the proper holes in the back of the junction box, posi- 
tion the assembly on the back of the box, align the mounting holes, and install the four flat 
washers, lock washers, and screws. 

(b) Install the terminal on wire V2A16 and the attaching screw to terminal 1 on fuse holder XF2. 

Ic) Install the terminal on wire X30At6 and the attaching washer and nut on terminal stud X2 of the 
transformer. 

(d) Install the terminal on wire X31 A16 and the attaching washer and nut on terminal stud X1 on the 
transformer. 

(e) Install the terminal on wire V18A16 and the attaching screw to the right side of terminal 1 on 
terminal board TB2. 

) Install the control power transformer as follows: 

(a) Position the transformer on the top of the junction box with the mounting studs protruding 
through the top plate. 

(b) Install the four washers and nuts on the mounting studs. 

(c) Install the proper wire terminal and attaching washer and nut on each of the four terminal studs. 

) Position the front cover on the junction box and tighten the four captive panel fastening screws. 


(2) Align the holes in the bracket at the bottom right side of the junction box with the mounting hok 
the base, and install the two washers and screws. 

(3) Insert the flexible cable from the circuit breaker remote reset assembly into the actuator arn 
tached to the circuit breaker reset bar, install the end fitting on the cable, and tighten the lock sc 
Then properly position the flexible cable assembly and tighten the two screws in the clamp 
spacer plate. 

(4) Install the terminal on the ground lead on the stud on the upper left hand side of the back o 
junction box, and install the lock nut. 

(5) Attach wiring harness connectors P14, P10 and P4 to connectors J14. J10 and J4 on the right \ 
side of the junction box, respectively. 

(6) Attach wiring harness connector P13 to connector J13 on the top of the junction box. 

(7) Install wiring harness connectors J17 and J19 on their bracket on the top right hand side o 
junction box and install the eight mounting screws, flat washers, lock washers, and nuts. 


NOTE 

If the control panel is remotely located, the block-off pane! should still be attached to the top of 
the junction box. If this is the case, and one of the openings In the block off panel has been 
used to attach the wiring harness to the remote location, install wiring harness connector P8 
and the four mounting screws and nuts in the block off plate at this time, and skip the 
procedures in step (9) below. 

(8) Install control panel assembly as follows: 

(a) Carefully feed the sensing bulb and capillary between the left side panel of the casing am 
cabinet partition while positioning the control panel on the top of the junction box. 

(b) Slip the sensing bulb into the loop clamp that attaches it to the condensate drain line and tic 
the screw and nut in the clamp. 

(c) install the loop clamp and screw that holds the capillary to the flange on the left side panel c 
casing. 

(d) Install the four bolts that attach the control panel to the top of the junction box. 

(e) Connect wiring harness connector P8 to connector J8 on the end of the control panel. 

(f) Install the evaporator intake grille and the 12 mounting screws and washers. 

(g) Install the front fresh air damper control knob, align the setscrew with the flat on the shaft 
tighten the setscrew. 

(9) Install the lower front panel and tighten the five captive panel fastening screws. 

(10) Connect the input power cable connector, if the front panel location is used. 


Description There are three major wiring harnesses in the lower section of the cabinet: two in the uppe 
lection; and three that originate in the lower section, pass through the separating partition, and termi 
late in the upper section. All wires in all harnesses terminate at both ends at a pin in a wiring connectoi 
jxcept tor the six power wires in the heater harness; each of these six wires have a separate terminal ai 
ached at the heater end. In addition, a single wire ground lead is connected between studs on the junc 
ion box and the back panel in the lower section, and three single wire electrical leads are used to inter 
connect the heater element in the upper section. Three leads from the heater overheat thermostat an 
ilso connected to the heater element in the upper section. The wire list provided in Table 4-4 identifies a 
vires, connectors, and terminals in the entire air conditioner, including those items that are installei 
nternaily within the junction box and the control panel. 

Removal. It is recommended that wiring harnesses be removed from the cabinet before any repair actioi 
s performed. Separate removal procedures are given below for each of the eight major wiring harnesset 


WARNING 

Disconnect input power from the air conditioner before performing any maintenance or dis- 
assembly of any electrical components. The voltages used can be lethal, 

1) Remove P7-P3-heater terminal wiring harness as follows; 

(a) Refer to paragraph 4-15. b. and figure 4-12 and remove the top panel from the cabinet. 

(b) Disconnect connector P7 from connector J7. 

(c) Disconnect connector P3 from connector J3. 

(d) Remove the nuts, lock washers, flat washers, and wire terminals from the six heater elemer 
terminal studs. 

(e) Remove the screw and loop clamp that hold the heater lead wires, and remove the wiring harnes 
from the cabinet. 

2} Remove P12-P6-J7 wiring harness as follows: 

(a) Refer to paragraph 4-15. b. and figure 4-12 and remove the top panel from the cabinet. 

(b) Disconnect connector P7 from connector J7. 

(c) Loosen the setscrew and remove the front fresh air damper control knob. 

(d) Remove the 12 mounting screws and washers, and remove the evaporator intake grille. 

(e) Remove the five screws and lock washers from the filter retaining angle bracket, and remove th 
bracket and the conditioned air filter element. 

(f) Disconnect connector P6 from connector J6. 

(g) Disconnect connector P12 from connector J12. 

(h) Remove the four nuts and screws that mount connector J7, and remove the wiring harness froi 
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(b) Loosen the five captive panel fastener screws and remove the lower front panel. 

(c) Loosen the setscrew and remove the front fresh air damper control knob. 

(d) Remove the 12 mounting screws and washers, and remove the evaporator intake grille. 

(e) Remove the 12 mounting screws, flat washers, and lock washers, and remove the condenser 
intake screen. 

(f) Remove the eight nuts, washers, and screws that attach connector J18 and J20 to their mounting 
bracket. 

(g) Remove the four nuts, washers, and screws that attach the mounting bracket to the cabinet parti- 
tion. (This operation will require two persons; one to remove the nuts and v^ashers through the 
condenser intake opening, and the other to remove the screws through the evaporator intake 
opening.) 

(h) Remove the grommet from the hole in the base of the mounting bracket, slip the harnesses out of 
the slot in the back of the bracket base, and remove the bracket. 

(i) Unsolder the wires from all pins in connectors J18 and J20, and remove the connectors. 

(j) Remove the nut, washer, two loop clamps, and screw that attach the harnesses to the right side 
panel of the casing above the condenser coil. This operation will require two persons; one to 
remove the nut, washer, and loop clamps through the condenser intake opening, and the other to 
remove the screw from the outside of the casing.) 

(k) Pull the wires of both harnesses down through the square hole in the cabinet partition. 

(l) Remove the nut, washer, two loop clamps, and screw that attach the harnesses to the right side 
panel of the casing below the condenser coil. (This operation will require two persons; one to 
remove the nut, washer, and loop clamps through the lower front panel opening, and the other to 
remove the screw from the outside of the casing.) 

(m) Remove the eight nuts, washers, and screws that attach connectors J17 and J19 to their mounting 
bracket and slip the harnesses out of the slots in the bracket. 

(n) Carefully pull the J17-J18 and J19-J20 harness wires down through the grommet In the condenser 
coil frame and remove the harnesses from the cabinet. 

Remove P14-J12 wiring harness as follows: 

(a) Disconnect the input power cable connector, If the front panel location is used. 

(b) Loosen the five captive panel faster\lng screws and remove the lower front panel. 

(c) Loosen the setscrew and remove the front fresh air damper control knob. 

(d) Remove the 12 mounting screws and washers, and remove the evaporator intake grille. 

(e) Remove the five screws and washers from the filter retaining angle bracket, and remove the 
bracket and the conditioned air filter element. 



the other to remove the screws through the evaporator intake opening.) 

(i) Unsolder the wires from all pins in connector J12, and remove the connector. 

(j) Disconnect connector P14 trom connector J14. 

(k) Remove the nut, screw and loop clamp that attach the wiring harness to the iip on the 
of the right side panel of the casing. 

(l) Carefully pull the harness wires down through the grommet In the condenser coil 
remove the harness from the cabinet. 

(5) Remove P13-J1 wiring harness as follows: 

(a) Disconnect the input power cable connector from connector J1 . 

(b) Loosen the five captive panel fastener screws and remove the lower tront panel. 

(c) Disconnect connector P13 from connector J13. 

(d) Remove the four nuts and screws that attach connector J1 to the power input local 

(e) Remove the wiring harness from the cabinet. 

(6) Remove P4-P8-P2 wiring harness as follows: 

(a) Disconnect the input power cable connector, if the front panel location is used. 

(b) Loosen the five captive panel fastener screws and remove the lower tront panel. 

(c) Disconnect connector P4 from connector J4. 

(d) Disconnect connector P8 from connector J8. 

(e) Disconnect connector P3 from connector J3. 

(f) Remove the wiring harness from the cabinet. 

(7) Remove P10-P5-P11-P16 wiring harness as follows: 

(a) Disconnect the input power cable connector, if the front panel location Is used. 

(b) Loosen the five captive panel fastener screws and remove the lower front panel. 

(c) Disconnect connector P10 from connector J10. 

(d) Disconnect connector P5 from connector J5. 

(e) Disconnect connector Pli from connector J11. 

(f) Disconnect connector P16 from connector J16. 

(g) Remove the wiring harness from the cabinet. 


\ Test each wire by checking for continuity from end-lo-end. 

I Test for grounding short circuits by checking for continuity between each pin and the connector 
case. 

I Test for wtre-to-wire short circuits by checking for continuity between each pin and each other pin in 
the connector. 

jpair. Preferred repair methods consist of replacing wires, terminals, connectors, etc., rather than splic- 
g wires, bending ends to form terminals, and other make-shift procedures, although the latter may be 
)propriate for emergency field repairs. Determine the proper size and length of wire, or the terminal, or 
innector to be used for replacement by referring to Table 4-4. "Wire List", and to the wiring diagram 
g. 4-7). 


) Soldering Connections. Wire connections must be made mechanically sound before they are 
soldered: solder alone does not provide sufficient strength to prevent breakage. Joining surfaces of 
connections to be soldered must be clean and bright. If a separate flux is used, it should conform to 
Specification MIL-F-4995, Type I, rosin-alcohol flux, and should be brushed onto the joint before 
soldering. If a flux-core solder is used, it should always be rosin-core electrical solder. If an uncored 
solder is used, it should be a lead-tin solder conforming to Specification QQ-S-571 . Wires should al- 
ways be heated to the point at which the solder will melt completely and flow into all parts of the 
joint. Excessive build-up of solder "gobs” on the joint should be avoided or removed. 

) Insulating Joints. The preferred method of insulating electrical joints is by the use of heat-shrink 
tubing. To apply, cut a piece of heat-shrInk tubing of suitable diameter to a one-inch length for 
covering joints at terminals or connectors, or to a length about 1 12 inch longer than the joint to be in- 
sulated, and slide the tubing over the wire before making the joint. After the joint is made, slide the 
tubing over the joint, and shrink in place with moderate heat. 

) Splicing Wires. To repair broken or cut wires that are otherwise sound, the mating ends can be 
stripped and spliced. A commercial butt splice can be crimped onto the ends to joint them, or a 
"Western Union" wire splice can be made. The latter is made by stripping t/4 - 1/2 inch of insulation 
from the wire ends, holding the ends parallel and facing opposite directions, then twisting each end 
around the other wire at least three turns. Solder and apply insulation as described above. 

) Crimping Terminals. To install a terminal on the end of a wire, strip 1 /4 - 1/2 inch of insulation from 
the end of the wire, apply a one-inch piece of heat-shrInk tubing (if the terminals are of the uninsu- 
lated type), and insert wire-end into the shank of the terminal. Crimp the shank, and install heat- 
shrink tubing, if necessary. 

stailation. Separate installation procedures are given below for the eight major wiring harnesses. 

) Install P10-P5-P11'P16 wiring harness as follows: 

(a) Insert the harness into the lower front section of the cabinet. 

(b) Connect connector P10 to connector J10. 

(c) Connect connector P5 to connector J5. 

(d) Connect connector P1 1 to connector J1 1 . 


(a) Insert the harness into the lower front section of the cabinet. 

(b) Connect connector P4 to connector J4. 

(c) Connect connector P8 to connector J8. 

(d) Connect connector P2 to connector J2. 

(e) install the lower front panel and tighten the five captive panel fastener screws. 

(f) Connect the input power cable connector, if the front panel location is used. 

(3) Install P13-J1 wiring harness as follows: 

(a) Insert the harness into the lower front section of the cabinet. 

(b) Connect connector P13 to connector J13. 

(c) Position connector J1 at the input power location and Install the four mounting screws and nuts. 

(d) Install the lower front panel and tighten the five captive panel fastener screws. 

(e) Connect input power cable connector, to connector J1. 

(4) Install P14-J12 wiring harness as follows: 

(a) Carefully Insert the harness wires up through the grommet in the condenser coil frame. 

(b) Feed the P14 end of the harness into the lower section and install the loop clamp, screw and nut 
that attach it to the lip on the back edge of the right side panel of the casing. 

(c) Solder the harness wires to the pins In connector J12. 

(d) Position connector J12 in its mounting location in the cabinet partition, and install the four at- 
taching screws and nuts. {This operation will require two persons; one to install the screws 
through the evaporator Intake opening, and the other to hold the connector and Install the nuts 
through the condenser intake opening.) 

(e) Install the condenser intake screen and the 12 mounting screws, flat washers, and lock washers. 

(f) Connect connector Pi 2 to connector J12. 

(g) Install the conditioned air filter element, the filter retaining angle bracket, and the five attaching 
screws and lock washers. 

(h) Install the evaporator intake grille, and the 12 attaching screws and washers. 

(i) Install the front fresh air damper control knob, align the setscrew with the flat on the shaft, and 
tighten the setscrew. 

(j) Connect connector P14 to connector J14. 



clamps, washer, and nut through the lower front panel opening, and the other to install the screw 
from the outside of the cabinet.) 

(f) Slip the wiring harness into the slot in the back of the base of the mounting bracket for the J15 
and J20 connectors, and install the grommet on the harnesses and in the hole in the base of thr 
bracket. 

(g) Install the mounting bracket and the four attaching screws, washers, and nuts on the cabinet par 
tition. (This operation will require two persons; one to Install the bracket and screws through the 
evaporator intake opening, and the other to install the washers and nuts through the condense 
intake opening.) 

(h) Install connectors J18 and J20, and the eight attaching screws, washers, and nuts on the mount 
ing bracket. 

(!) Install the evaporator intake grille and the 12 attaching screws and washers. 

(j) Install the front fresh air damper knob, align the setscrew with the flat on the shaft, and tighten th( 
setscrew. 

(k) Install the condenser Intake screen and the 12 attaching screws, flat washers, and lock washers 

(l) Install connectors J17 and J19 on their mounting bracket, and Install the eight attaching screws 
flat washers, lock washers, and nuts. 

(m) install the lower front panel and tighten the five captive panel fastener screws. 

(n) Connect the input power cable connector, If the front panel location is used. 

Install P12-P6-J7 wiring harness as follows: 

(a) Insert the harness into the evaporator Intake opening and Install connector J7 and the four at 
taching screws and nuts. (This operation will require two persons; one to hold the connector an« 
install the nuts through the evaporator Intake opening, and the other to install the screws Ihrougl 
the top panel opening. 

(b) Connect connector P7 to connector J7. 

(c) Refer to paragraph 4-15.e. and figure 4-12 and install the top panel assembly. 

(d) Connect connector P6 to connector J6. 

(e) Connect connector PI 2 to connector J12. 


(g) Install the evaporator intake grille and the 12 attaching screws and washers. 

(h) Install the front fresh air damper knob, aline the setscrew with the flat on the shaft, and tigt 
setscrew. 

(7) Install the P7-P3-heater terminal wiring harness as follows; 

(a) Insert the harness into the top panel opening and connect connector P7 to connector J 

(b) Connect connector P3 to connector J3. 

(c) Install the terminals on the six heater wires on the proper terminal studs on heater elemer 
install the attaching washers and nuts. 

(d) Install the loop clamp and attaching screw on the harness. 

(e) Refer to paragraph 4-15. e. and figure 4-12 and install the top panel. 


Table 4-4 — WIRE LIST 


IDENT 

NO. 


TERMINATION 

TERMINATION 

AWG 

Wire 

Size 

LENGTH 

(Marking) 

FROM 

TERMINAL TYPE 

TO 

TERMINAL TYPE 

IN. 

CM 


J1-A 

J1- 

MS3100R-24-22P 

=13 WIRINC 

P13-A 

3 HARNESS 

MS3106R-24-22SX 

8 

29 

73.7 


Jl-B 

MS3100R-24-22P 

P13-B 

MS3106R-24.22SX 

8 

29 

73.7 


J1-C 

MS3100R-24-22P 

P13-C 

MS3106R-24-22SX 

8 

29 

73.7 


Jl-D 

MS3100R-24-22P 

PI 3-D 

MS3106R-24-22SX 

8 

29 

73.7 

X2L14 

P4-A 

P4-P 

MS3106R-36-14P 

8-P2 WIRIN 

P8-G 

G HARNESS 

MS3100R-28-9S 

14 

30 

76.2 

X16B14 

P4-B 

MS3106R-36-14P 

P8-B 

MS3100R-28-9S 

14 

30 

76.2 

X14B14 

P4-D 

MS3106R-36-14P 

P8-C 

MS3100R-28-9S 

14 

30 

76.2 

X20B14 

P4-E 

MS3106R-36-14P 

P2-A 

MS3106R-16-10S 

14 

25 

63.5 

X15B14 

P4-F 

MS3106R-36-14P 

P8-D 

MS3100R-28-9S 

14 

30 

76.2 

X21B14 

P4-G 

MS3106R-36-14P 

P2-8 

MS3106R-16-10S 

14 

25 

63.5 

X3L14 

P4-H 

MS3106R-36-14P 

P8-£ 

MS3100R-28-9S 

14 

30 

76.2 

X22B14 

P4-I 

MS3106R-36-14P 

P2-C 

MS3106R-16-10S 

14 

25 

63.5 

X4J14 

P4-J 

MS3106R-36-14P 

P8-F 

MS3100R-28-9S 

14 

30 

76.2 

X5E16N 

P4-K 

MS3106R-36-14P 

P8-A 

MS3100R-28-9S 

16 

30 

76.2 

V7B16 

P4-L 

MS3106R-36-14P 

P8-H 

MS3100R-28-9S 

16 

30 

76.2 

V16B16 

P4-N 

MS3106R-36-14P 

P8-K 

MS3100R-28-9S 

16 

30 

76.2 

V6B16 

V.IRIR 

P4-P 

P4.n 

MS3106R-36-14P 

^^Qn1 nftQ_n«_iAD 

P8-L 

MS31 00R-28-9S 

16 

30 

76.2 





















(I 


P10-P5-P11-P16 WIRING HARNESS 

1 


MS3106R-36-14PX 

P5-A 

MS3106R-12S-3S 


MS3106R-36-14PX 

P5-B 

MS3106R-12S-3S 


MS3106R-36-14PX 

P16-A 

MS3106R-12S-3SY 


MS3106R-36.14PX 

P16-B 

MS3106R-12S-3SY 


MS3106R-36-14PX 

P11-G 

MS3106R-24-11S 


MS3106R-36-14PX 

P11-H 

MS3106R-24-11S 


MS3106R-36-14PX 

P11-A 

MS3106R-24-11S 


MS3106R-36-14PX 

P11-B 

MS3106R-24-11S 


MS3106R-36-14PX 

P11-D 

MS3106R-24-11S 


MS3106R-36-14PX 

P11-E 

MS3106R-24-11S 


MS3106R-36-14PX 

P11-F 

MS3106R-24-11S 


P14-J12 WIRING HARNESS 
. 1 


MS3106R-28-9PW 

J12-B 

MS3100R-23-9SZ 


MS3106R-28-9PW 

J12-C 

MS3100R-28-9SZ 


MS3106R-28-9PW 

J12>D 

MS3100R-28-9SZ 


MS3106R-28-9PW 

J12-E 

MS3100R-28-9SZ 


MS3106R-28-9PW 

J12-F 

MS3100R-28-9SZ 


MS3106R-28-9PW 

J12-G 

MS3100R-28-9SZ 


MS3106R-28-9PW 

J12-H 

MS3100R-28-9SZ 


MS3106R-28-9PW 

J12-J 

MS3100R-28-9SZ 


MS3106R-28-9PW 

J12-K 

MS3100R-28-9SZ 


MS3106R-28-9PW 

J12-L 

MS3100R-28-9SZ 


MS3106R-28-9PW 

J12-M 

MS3100R-28-9S2 


1 • 

P12-P6-J7 WIRING HARNESS 

1 


MS31Q6R-28-9PZ 

J7-B 

MS31Q0R-28-9SX 


MS3106R-28-9PZ 

J7-C 

MS3100R-28-9SX 


MS3106R-28-9PZ 

J7-0 

MS3100R-28-9SX 


MS3106R-28-9PZ 

J7-E 

MS3100R-28-9SX 


MS3106R-28-9PZ 

J7-F 

MS3100R-28-9SX 


MS3106R-28-9PZ 

J7-G 

MS3100R-28-9SX 


MS3106R-28-9PZ 

J7-H 

MS31 00R-28-9SX 


MS3106R-28-9PZ 

J7-J 

MS3100R-28-9SX 


MS3106R-28-9PZ 

J7-K 

MS3100R-28-9SX 


MS3106R-28-9PZ 

P6-B 

MS3106R12S-3S 


MS3106R-28-9PZ 

P6-A 

MS3106R12S-3S 


I ■ 1 

P7-P3 HEATER ELEMENT WIRING HARNESS 

1 

MS3106R-28-9PX 

HR1-A 

MS25036-108 


MS3106R-28-9PX 

HR2-A 

MS25036-108 


MS3106R-28-9PX 

HR3-A 

MS25036-108 


MS3106R-28-9PX 

HR4-A 

MS25036-108 


MS3106R-28-9PX 

HR5-A 

MS25036-108 


MS3106R-28-9PX 

HR6-A 

MS25036-108 


MS3106R-28-9PX 

P3»C 

MS3106R-14S-7S 


MS3106R-28-9PX 

P3-B 

MS3106-14S-7S 



12 

30.5 

12 

30.5 

12 

30.5 

12 

30.5 

22 

55.9 

22 

55.9 

22 

55.9 

22 

55.9 

22 

55.9 

22 

55.9 

22 

55.9 

54 

137.2 

54 

137.2 

54 

137.2 

54 

137.2 

54 

137.2 

54 

137.2 

54 

137.2 

54 

137.2 

54 

137,2 

54 

137.2 

54 

137.2 

18 

45.7 

18 

45.7 

18 

45.7 

18 

45.7 

18 

45.7 

18 

45.7 

18 

45.7 

18 

45.7 

18 

45.7 

18 

45.7 

18 

45.7 

26 

66.0 

21 

53.3 

19 

48.3 

12 

30.5 

15 

38.1 

19 

48.3 

15 

38.1 

15 

38.1 










IDENT NO. 


TCDKAlMflTinM 


TERMINATION 



(Marking) prqM TERMINAL TYPE 


TERMINAL TYPE 


X19B14 

X18B14 

X17B14 


X2Z8 

X3Z8 

X4Z8 

X5Z8N 


X5G16N 

X16ZU 

X14Z14 

X15Z14 

X3Y14 

X4Y14 

X2Y14 

V7Z16 

V15Z16 

V16Z16 

V6Z16 

V3Z16 


V3E16 


X5F16N J8-A 


X16A14 

X14A14 

X15AU 

X3M14 

X4K14 

X2M14 

V7A16 

V16A16 

V6A16 

V3C16 

V3D16 


V15A16 


HEATER ELEMENT INTERCONNECTING LEADS 


MS25036-108 

MS25036-108 

MS25036-108 


HR4-B 

HR5-B 

HR6-B 


MS25036-108 

MS25036--108 

MS25036-108 


J17-J18 WIRING HARNESS 


13211E8399C24-22S J18-A 
13211E8399C24-22S J18-B 
13211E8399C24-22S J18-C 
1 32^ 1 E8399C24-22S J1 8-0 


MS3100R24-22P 

MS3100R24-22P 

MS3100R24-22P 

MS3100R24.22P 


J19-J20 WIRING HARNESS 


13211E8399C28-9P 

13211E8399C28-9P 

13211E8399C28-9P 

13211E83g9C28-9P 

13211E8399C28-9P 

13211E8399C28-9P 

13211E8393C28-9P 

13211E8399C28-9P 

13211E8399C28-9P 

13211E8399C28-9P 

13211E8399C28-9P 

13211E8399C28-9P 


J20-A 

J20-B 

J20-C 

J20-D 

J20-E 

J20-F 

J20-G 

J20-H 

J20-J 

J20-K 

J20-L 

J20-M 


MS3100R28-9S 

MS3100R28-9S 

MS3100R28-9S 

MS3100R28-9S 

MS3100R28-9S 

MS3100R28-9S 

MS3100R28-9S 

MS3100R28-9S 

MS3100R28-9S 

MS3100R28-9S 

MS3100R28-9S 

MS3100R28-9S 


13211E8399C28-9P 



13211E8399C28-9P 

13211E8399C28-9P 

13211Ee399C28-9P 

13211E8399C28.9P 

13211E8399C28-9P 

13211E8399C28-9P 

13211E8399C28-9P 

1321lE8399C2e-9P 

13211E8399C28-9P 

13211E8399C28-9P 


CONT 

PNLGND 

S/WC-3A 

S/WD-4C 

S/WD-4A 

S/WO-42 

S/WD.41 

S/WC-32 

S/WA-ID 

S/WA-1 A 

S/WB-2B 

S/WB-22 


MS25036-154 


13211 

13211 

13211 

13211 

13211 

13211 

13211 

13211 

13211 

13211 


E8288 

E8288 

E8288 

E8288 

E8288 

E8288 

E8288 

E8288 

E8288 

E8288 


13211E8288 


S/WA-1 1 13211E8288 



13211E8288 Sl-R MS25036-153 

1 321 1 E8399C28-9P S/WA-1 B 13211 E8288 


AWG LE 

Wire 

SIZE IN. 


CONTROL PANEL J8 WIRING HARNESS 


CONTROL PANEL INTERCONNECTING LEAD 













Table 4-4 — WIRE LIST (cont) 



TERMINATION 

TERMINATION 

FROM 

TERMINAL TYPE 

TO 

TERMINAL TYPE 


(5D16N 

7C16 




/6C16 



(20A14 

(21A14 

<22A14 


<6A10 

<9A10 

<10A10 


^11816 

/13B16 



»/16D16 

^18016 

)(11A14 

)(12A14 

X13A14 

X14014 

Vi c j 



LENGTH 


JUNCTION BOX J13 WIRING HARNESS 


MS3102R-24-22PX 

MS3102R-24-22PX 

MS3102R-24-22PX 

MS3102R-24-22PX 


TB1-1 

TB1-2 

TB1-3 

JB-GND 


MS25036-116 

MS25036-116 

MS25036-116 

MS25036-115 


JUNCTION BOX J4 WIRING HARNESS 


MS3102R 
MS3102R 
MS3102R 
MS3102R 
MS31 02R 
MS3102R 
MS3102R 
MS3102R 
MS3102R 
MS3102R 
MS3102R 
MS3102R 
MS3102R 
MS3102R 
MS3102R 


36-1 4S 
36-1 4S 
36-1 4S 
36-1 4S 
36-1 4S 
36-1 4S 
36-1 4S 
36-1 4S 
36-1 4S 
36-1 4S 
36-1 4S 
36-1 4S 
36-1 4S 
36-1 4S 
36-1 4S 


JB-GND 

TB2-8 

TB2-9 

K1-X2 

K8-X1 

TB2-5 

TB2-6 

TB2-7 

TB1-5 

TB1-6 

TB1-4 

XF2-2 

K7-A1 

K7-B1 

K7-C1 


MS25036-1 53 
MS25036-153 
MS25036-1 53 
MS25036-153 
MS25036-1 53 
MS25036-153 
MS25036-153 
MS25036-153 
MS25036-154 
MS25036-154 
MS25036-154 
MS25036-153 
MS25036-108 
MS25036-108 
MS25036-108 


JUNCTION BOX JIO WIRING HARNESS 


MS3102R36- 

MS3102R36- 

MS3102R36- 

MS3102R36- 

MS3102R36- 

MS3102R36- 

MS3102R36- 

MS3102R36- 

MS3102R36- 

MS3102R36- 


CB-C2 

CB-B2 

CB-A2 

K8-B2 

K8'A2 

TB2-4 

K9-X2 

TB2-8 

TB2-3 

J10-Q 


13211E8288 

13211E8288 

13211E8288 

MS25036-1 08 

MS25036-108 

MS25036-153 

MS25036-153 

MS25036-1 53 

MS25036-153 

MS3102R36-14SX 


JUNCTION BOX J14 WIRING HARNESS 


MS3102R 

MS3102R 

MS3102R 

MS3102R 

MS3102R 

MS3102R 


28-9SW 

28-9SW 

28-9SW 

28-9SW 

28-9SW 

28-9SW 


TB2-9 

K1-X1 

K1-A2 

K1-B2 

K1-C2 

TB2-6 


MS25036-153 
MS25036-153 
MS25036-108 
MS26036-108 
MS25036-1 08 
MS25036-1 53 


IN. CM 

















Marking) 

FROM 

TERMINAL TYPE 

TO 

ItHMINAL TYKb 

Size 

IN. 

CM 



JUNCTION BOX 

NTERNAL V 

VIRING HARNESS 




X28A16 

XFV4 

MS25036-153 

T-H2 

MS25036-106 

16 

15 

38.1 

X29A16 

XF1.2 

MS25036-153 

T-H1 

MS25036-106 

16 

16 

406 

X2C10 

K7-A2 

MS25036-112 

TB1-1 

MS25036-157 

10 

17 

432 

X2H14 

K1-A1 

MS25036-108 

TB1-1 

MS25036-154 

14 

16 

406 

X7A10 

K9B2 

MS25036-n2 

CB-Bl 

13211E8288 

10 

17 

43.2 

X8A10 

K9.C2 

MS25036-112 

CB-Al 

13211E8288 

10 

18 

45.7 

X26A16 

XF1-3 

MS2 5036-153 

CB-NO 


16 

15 

38.1 

X3C10 

K7-B2 

MS2 5036-112 

TB1-2 

MS25036-157 

10 

18 

45.7 

X3H14 

K1-B1 

MS25036-108 

TB1-2 

MS25036-154 

14 

17 

43.2 

X4C10 

K7.C2 

MS25036-112 

TB1-3 

MS25036-157 

10 

17 

432 

X4F14 

K1-C1 

MS2 5036-108 

TB1-3 

MS25036-154 

14 

15 

38.1 

V5J16 

K8-X2 

MS25036-153 

TB2-2 

MS25036-153 

16 

8 

20.3 

V18B16 

K1-X1 

MS25036-153 

TB2-1 

MS25036-153 

16 

8 

20.3 

V5L16N 

K9-X1 

MS25036-153 

JB-GND 

MS25036-153 

16 

11 

27,9 

V5K16 

K9-X1 

MS25036-153 

TB2-2 

MS25036-153 

16 

5 

12.7 

V5G16 

K7-X1 

MS25036-153 

TB2-1 

MS25036-153 

16 

5 

12.7 

X2Pt6 

TB1-4 

MS2 5036 -154 

CB-C 


16 

8 

20.3 

X27A16 

XF1-1 

MS25036-153 

TBl-5 

MS25036-154 

16 

9 

22.9 

X6C10 

K9-A2 

MS25036-112 

CB-C1 

13211E8288 

10 

17 

43.2 



JUNCTIC 

m BOX REL 

AY LEAD ASSEMBLY 




X4D10 

K7-C2 

MS25036-112 

K9-C1 

MS25036-112 

10 

6 

15.2 

X4E16 

K8-C2 

MS2 5036-108 

K9.C1 

MS25036-108 

16 

13 

33.0 

X3D10 

K7-B2 

MS25036-112 

K9-B1 

MS25036-112 

10 

6 

15.2 

X3E16 

K8-B2 

MS25036-108 

K9-B1 

MS25036-108 

16 

13 

33.0 

X2D10 

K7-A2 

MS25036-112 

K9-A1 

MS25036-112 

10 

6 

15.2 

X2E16 

K8-A2 

MS25036-108 

K9-A1 

MS25036-108 

16 

13 

33.0 



RF 

FILTER AS 

SEMBLY LEADS 




X30A16 

T-X-2 

MS25036-153 

FLl 

13216E4517 

16 

23 

58.4 

X32A16 

FL-1 

13216E4517 

CR-1 

13211E8288 

16 

6 

15.2 

X3^A16 

T-X.1 

MS25036-153 

FL-2 

132n6E4517 

16 

23 

58.4 

X33A16 

FL2 

13216E4517 

CR-4 

13211E8288 

16 

6 

15.2 

V18A16 

TB2-1 

MS25036-153 

FL3 

13216E4517 

16 

18 

45.7 

V17A16 

FL3 

13216E4517 

CR-2 

13211E8288 

16 

6 

15.2 

V2A16 

XF2-1 

MS25036-153 

FL4 

•i32-\6E4517 

16 

18 

45.7 

V1A16 

FL4 

13216E4517 

CR-3 

13211E8288 

16 

6 

15.2 



TIME DE 

LAY RELAY 

WIRING HARNESS 




VltDie 

K6-2 

13216E6182-1 

K7-X2 

MS25036-153 

16 

9 

22.9 

V13A16 

K6-3 

13216E6182-1 

K9-X2 

MS25036-153 

16 

16 

40.6 

V5N16 

K 6.5 

13216E6182-1 

TB2.3 

MS25036-1 53 

16 

11 

27.9 

V11E16 

K6-1 

13216E6182-1 

K6-2 

1 321 6E61 82-1 

16 

1 

2.5 










DENT 

NO. 

TERMINATION 

TERMINATION 

AWG 

LENGTH 








larking) 

FROM 

TERMINAL TYPE 

TO 

TERMINAL TYPE 

Size 

IN. 

CM 



JUNC7 

ION BOX ir 

'JTERCONNECTING LE 

;ads 



11C16 

K7-X2 

MS25036-153 

1 

’ TB2-4 

MS25036-153 

16 

4 

10.2 

5H16 

TB2-2 

MS25036-153 

: TB2-1 

MS25036-1 53 

16 

3 

7.e 


TB2-2 

MS25036-153 

' TB2-3 

MS25036-153 

16 

3 

7.e 

4G14 

TB1-3 

MS25036-1 54 

j TB1-6 

MS25036-154 

14 

5 

12.7 

3J14 

TB1-2 

MS25036-154 

' TB1-5 

MS25036-154 

14 

5 

12.7 

2J14 

TB1-1 

MS25036-1 54 

TB1-4 

MS25036-1 54 

14 

5 

12.7 



HP-LP 

'switch J1 

6 WIRING HARNESS 




7F16 

J16-A 

MS3102R12S-3PY 

S6-1 

MS25036-153 

16 

5 

12.7 

9A16 

J16-B 

MS3102R12S-3PY 

S5-2 

MS25036-153 

16 

5 

12.7 



HP-LP S’ 

WITCH INTI 

ERCONNECTING LEAl 

D 



BA16 

S5-1 

MS25036-153 

S6-2 

MS25036-1 53 

i 

16 

4 

10.2 



HEATER 0 \ 

/ERHEAT T 

HERMOSTAT LEADS 




19A12 

S3-6 

13214E4036 

HR3-B 

MS25036-112 

12 

4 


17A12 

S3-4 

13214E4036 

HR1-B 

MS25036-112 

12 

12 


18A12 

S3-5 

13214E4036 

HR5-B 

MS25036-112 

12 

13 

33.( 




GROUr 

VD LEAD 




5C8N 

FRGND 

MS25036-116 

JB-GND 

MS25036-116 

8 

36 

91 . 


7. EVAPORATOR FANS AND FAN MOTOR 


See figure 4-28. 


Description. The two evaporator fans are centrifugal squirrel cage type impellers mounted on the s 
a single fan motor. The impellers are left and right handed to accommodate the rotational direction 
shaft and are. therefore, NOT interchangeable. The fan motor is an induction type with a doub 
shaft. U operates on 208 volt ac, 3-phase, 400 hertz power. It has sealed bearings and built-in. self 
ting, thermal overload, overcurrent protectors. The motor requires no lubrication, and the only auth 
organizational maintenance actions are: routine visual inspection and cleaning; checking mountir 
attaching hardware for tightness and security; and electrical testing to determine the cause of a ms 
tion or unsatisfactory performance. The fan and motor assembly is mounted near the back of the 
section of the cabinet behind the evaporator coil and heater elements. 

ln550fintion/Tfifitina. The fans and fan motor should be mechanically insoected, and the fan motor s 















Disconnect input power from the air conditioner before performing any maintenance or 

disassembly of any electrical components. The voltages used can be lethal. 

) Disconnect input power at its source. 

>) Refer to paragraph 4-15. b. and figure 4-12 and remove the top panel from the cabinet. 

CAUTION 

Do not exert excessive force on the blades of the impellers when making the following 

mechanical checks. 

;) Thoroughly Inspect the tans for damage, bent blades, and for proper clearance. 

i) Check motor for rotational freedom by spinning one of the impellers. If there Is any stiffness o 
binding, remove the motor for further repair. 

)) Check motor bearings for lateral or end play. If there is excessive lateral or end play, remove thi 
motors for further repair. 

}) Electrically test the motor as follows: 

(a) Disconnect wiring harness connector P3 from motor connector J3. 

(b) Use a continuity tester or a multimeter set on the lowest OHMS scale to check continuity belweei 
pins A and B, A and C, and B and C In connector J3. If there is no continuity between any pair c 
pins, the motor winding is open. 

(c) Use a continuity tester or a multimeter set on the lowest OHMS scale to check for continuity be 
tween each pin in connector J3 {A, B, and C) and the motor housing. If there is continuity betwee 
any pin and the housing, the motor winding is shorted. 

(d) Use an insulation tester, a ‘‘megger,” or a multimeter set on high OHMS scale to test stator ir 
sulation by checking between each pin in connector J3 (A, B, and C) and the motor housing. . 
reading of less than 0.5 megohms Indicates Insulation failure. 


NOTE 

If all the above inspections and tests are satisfactory, but the motor will still not operate 
properly, notify direct support maintenance, who may desire to make further tests before it Is 
removed. 

lemoval. Assuming that the top panel has been removed and connector P3 has been disconnected 1 
lerform the above tests, proceed with removal of the evaporator fan motor as follows: 

1) Remove the four screws, flat washers, and lock washers that attach each of the inlet rings to the ai 
ducts at the outboard sides of the fans, and remove the rings. 


2) Remove the four mounting screws and washers and remove the evaporator fan motor access cove 



(4) Raise the fan and motor assembly straight up out of the top panel opening being Cc 
damage the fans. 

(5) Loosen the two setscrews in each fan hub. and remove the fans and keys from the m< 
difficulty is encountered in removing the fans from the shaft, thread two 5/1 6 - 18 UNC scr 
threaded holes provided in the hub of each fan to serve as jackscrews. Tighten each sci 
increments until the fan Is forced off the shaft. 



Clean parts in a well ventilated area. Avoid inhalation of solvent fumes and prolor 
exposure of skin to cleaning solvent. Wash exposed skin thoroughly. 

Dry cleaning solvent (Fed Spec. P-D-680) used to clean parts is potentially dangerou 
personnel and property. 

Do not use near open flame or excessive heat. Flash point of solvent is 100°F to IGS'^F (38" 
50X). 

Wear eye protection when blowing solvent from parts. Air pressure should not exceed 30 
(2.1 kg/cm^). 

d. Cleaning. If the fans are excessively dirty, wash in a solution of water and a detergent, or i 
solvent. (Fed. Spec. P-D-680), and blow dry. 

e. Repair/Replacement. Route the fans and/or motor to direct support maintenance for repai 
ment, as appropriate. 

f. Installation. Install the evaporator fan assembly as follows: 


CAUTION 

Do not pound the fans onto the motor shaft; motor bearings will be damaged. If difficulty i: 
countered, dress out rough spots on the shaft or keys with a fine file, stone, or abrasive c 
Sparingly apply a coating of light oil to ease assembly. 

(1) Install the keys in the shaft keyways and install the fans on the motor shaft. The end 
should be flush with the Inner surface of the fan hub. Tighten the setscrew on the key 
torque the other set screw, then torque the setscrew on the key. Torque to 78-82 i 
(898-945 meter grams). 

(2) Position the fan and motor on the motor mounting bracket and install the four mountinc 
washers, and lock washers. (This operation will require two persons: one to hold the 
position through the top panel opening, and the other to install the washers and screws 
access cover opening.) 

(3) Install the inlet ring and four attaching screws, flat washers, and lock washers on the a 
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adequate clearance during rotation. 

I Install the access cover, and four attaching screws and washers on the upper back panel. 
I Connect wiring harness connector P3 to connector J3 on the motor. 

) Refer to paragraph 4-25.e. and figure 4-12 and install the top panel on the cabinet. 

) Connect input power at its source. 


HEATER THERMOSTAT 


See figure 4-29. 


escrIption.The heater thermostat is a temperature operated switch containing three pairs of contacts. / 
lap-acting, bi-metallic disc serves as a thermal element. The contacts open on temperature rise a 
)4°F {90°C) ± 9'’F (S'^C) and automatically reset closed at 142'’F (61 °C) ± 16°F (9°C). The thermostat li 
lounted on the top support bracket tor the heating elements, in the upper section of the cabinet. Each o 
iQ three leads from the thermostat are connected to one of the interconnected B terminals of one pair o 
sating elements. 



Disconnect input power from the air conditioner before performing any maintenance or 
disassembly of any electrical components. The voltage used can be lethal. 

Removal. Remove the heater thermostat as follows: 


(1) Disconnect input power at its source. 

(2) Refer to paragraph 4-15. b. and figure 4-12 and remove the top panel from the cabinet. 

(3) Remove the nuts, washers, and heater thermostat lead terminals from the three heater element B 
terminal studs. 

(4) Remove the two screws, nuts, and washers that attach the thermostat to its mounting bracket, and 
remove the thermostat. 

Testing. With the thermostat at room temperature, use a continuity tester or a multimeter set on the lowesi 
OHMS scale to check for continuity between each pair of leads (4 and 6. 4 and 5, and 5 and 6). If there is 
no continuity between any pair of leads, the thermostat is defective. 


NOTE 

A full operational test can be performed by heating the thermostat until a continuity check 
indicates that the contacts have opened, then allowing it to cool until the switch has reset. 

Installation. Install the heater thermostat as follows: 

(1) Position the thermostat on its mounting bracket, and install the two attaching screw.s, washers, anc 
nuts. 

(2) Install the thermostat lead terminals and the attaching washers and nuts on the proper heatei 
element B terminal studs. 

(3) Refer to paragraph 4-1 5.e. and figure 4-12 and install the top panel on the cabinet. 

(4) Connect input power at Its source. 

Z9. HEATER ELEMENTS See figure 4-30. 

Description. Heating is provided by six corrosion resistant steel sheathed resistance heating elements 
The heating elements are equally spaced across the entire width of the cabinet and are installed directly 
behind the evaporator co:l in the upper section of the cabinet. Each element is individually mounted anc 
can be separately removed. In the LO HEAT mode, power is supplied to only three of the element! 
through a relay contactor controlled by the temperature thermostat in the control panel. In the HI HEAl 
mode, power is supplied directly to the other three elements and also to the controlled elements througl 
the same relay contactor. Overheat protection is provided to all six elements by the heater thermostat 

Removal. Remove heater elements as follows: 





Figure 4-30. Heater Elements 


(1) Disconnect input power at its source. 

(2) Refer to paragraph 4-15.b. and figure 4-12 and remove the top panel from the cabinet. 

(3) Remove the nuts, washers, and wiring terminals from the stud on each end of the affocte 
element. 

(4) Loosen the two captive panel fastener screws in the bracket that attaches the element tc 
support, and remove the bracket. 

(5) Pull the element straight up out of the top panel opening. 

2 . Inspection/Testing. Visually Inspect the element for damage, detormatlon, damaged terminal 
cracked or broken sheath, and burned spots. Replace element if damage is evident. Use a C' 
tester, or a multimeter set on the lowest OHMS scale to check (or continuity between the two 
studs. Replace element if continuity Is not found. 

1 Installation, install heater elements as follows: 

(1) Insert the element straight down through the top panel opening. 

(2) Position the attaching bracket and tighten the two panel fastener screws. 

(3) Install the wiring terminals, washers, and nuts on the studs at each end of the heater eler 

(4) Refer to paragraph 4-l5.e. and figure 4-12 and install the top panel on the cabinet. 

(5) Connect Input power at its source. 



4-30. CONDENSER FAN GUARD 


See figure 4-31. 


a. Description. The condenser fan guard is a safety device designed both to protect personnel fr 
sonal injury and to protect the Ian from damage. The guard is installed over the circular conde 
discharge opening in the right hand side of the lower back panel. 


b. Removal. To remove the guard, remove the six mounting screws and pull the guard off the flange 
the opening. 


c. Cleaning/Inspection. Clean the guard in a solution of water and a detergent, if necessary: rli 
clear water. Inspect for broken welds or bent rods. 


d. Installation. Position the guard over the opening and install the six mounting screws. 
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Figure 4-31. Condenser Fan Guard 


4-31. CONDENSER FAN 


See figure 4-32. 


a. Description. The condenser fan is an axial Impeller made as a single casting. It is attached to th 
the condenser tan motor by a key and two setscrews. U Is located in a shroud built into the lo' 
panel of the cabinet. 


b. Removal. Remove the condenser fan as follows: 


(1 ) Remove the six mounting screws and remove the condenser fan guard. 



0 



Figure 4-32. Condenser Fan 


CAUTION 

Do not pound the fan onto the motor shaft; motor bearings will be damaged. If difficulty is en- 
countered, dress out rough spots on the shaft or key with a fine file, stone, or abrasive cloth. 
Sparingly apply a coating of light oil to ease assembly. 

(1) Install the key in the keyway on the motor shaft. 

(2) Slip the Ian onto the motor shaft and key until the end of the shaft Is flush with the outer surface of 
hub in the center of the fan. 

(3) Tighten the setscrew over the key finger tight, torque the other setscrew, then torque the seise 
over the key. Torque to 78-82 inch pounds (898-945 meter grams). 

(4) Carefully check alinement of impeller; spin Impeller by hand to make sure of clearance from 
shroud during rotation. 

(5) Install the fan guard and six mounting screws. 




Figure 4-33. Condenser Fan Motor 


tions are: routine visual inspections and cleaning: checking mounting and attaching hardware for tic 
ness and security: and electrical testing to determine the cause of a malfunction or unsatisfactory p 
formance. The motor is installed on a mounting bracket that is part of the lower back panel of the cabli 

b. Inspection/Testing. The motor should be mechanically inspected and electrically tested before i 
removed from the air conditioner for repair or replacement. Malfunction symptoms, or unsatisfactory p 
formance characteristics, will usually indicate the nature of the problem. Inspect and test the motor 
follows: 



Disconnect input power from the air conditioner before performing any maintenance or 
disassembly of any electrical components. Voltages used can be lethal. 


(1) Disconnect input power at its source. 



(e) Use an insulation tester, a “megger ” or a multimeter set on high OHMS scale to test stator Ir 
sulation by checking between each pin in connector J3 (A, B and C) and the motor housing, 
reading of less than 0.5 megohms indicates insulation failure. 


NOTE 

If all the above inspections and tests are satisfactory, but the motor will still not operate proper- 
ly, notify direct support maintenance, who may desire to make further tests before it is removed. 

Removal. There are two methods that may be used to remove the condenser fan motor from the air cond 
ioner, both of which require removal or disassembly of other components. This procedure covers th 
emoval of the motor through the lower front panel opening. The alternate method is to remove the low( 
)ack panel with the motor still attached and then remove the motor from its mounting bracket. Assumin 
hat the fan guard and lower front panel have been removed, and connector P2 has been disconnected 1 
)erform the above inspections and tests, remove the motor through the lower front panel opening g 
ollows: 

1) Loosen the two setscrews in the hub of the fan and remove the fan and key from the motor shaft 

2) Refer to paragraph 4-25. b. and figure 4-24 and remove the junction box. 

3) Carefully push the wiring harnesses aside to allow access to the condenser fan motor. 

,4) Remove the four screws, flat washers and lock washers that attach the base of the motor to i 
mounting bracket. 

!5) Lift the motor out of the cabinet through the lower front panel opening. 


NOTE 

If there are shims installed between the base of the motor and its mounting bracket, be sure to 
mark them so that they may be installed In the same location. 

Repair. Route the unserviceable motor to direct support maintenance for repair. 

Installation. Install the condenser fan motor as follows: 

[1) Position the motor on its mounting bracket. 


(2) Install the four screws, fiat washers, and lockwashers that attach the base of the motor to Its mo 
ing bracket. 


CAUTION 



Do not pound the fan onto the motor shaft: motor bearings will be damaged. If difficulty Is en- 
countered, dress out rough spots on the shaft or key with a fine file, stone, or abrasive cloth. 
Sparingly apply a coating of light oil to ease assembly. 

(3) Install the key in the keyway on the motor shaft, then slip the fan on the shaft and key until the er 
the shaft is flush with the surface of the hub in the center of the fan. 

(4) Tighten the setscrew over the key finger tight, torque the other setscrew, then torque the setsi 
over the key. Torque to 78-82 inch pounds (898-945 meter grams). 

(5) Carefully check alignment of the impeller; spin the impeller by hand to make sure of clearance 
the shroud during rotation. 

(6) Install the fan guard and the six mounting screws. 

(7) Refer to paragraph 4-25. g. and figure 4-24 and Install the junction box. 


4-33. LOWER BACK PANEL 


See figure 4-34. 


a. Description. The lower back panel is a welded and riveted assembly that includes the shroud for the 
denser fan impeller and the mounting bracket for the condenser fan motor. 

b. Removal. The condenser fan and motor may be removed in accordance with the procedure in parag 
4-32 prior to removal of the lower back panel, or the panel may be removed with the fan and mote 
stalled as part of the assembly. In order that this procedure may be used as an alternate methoi 
removal of the condenser fan and motor. It Is written as though the fan and motor are installed or 
panel. Remove the lower back panel as follows: 


I^ARNfNy 

Disconnect input power from the air conditioner before performing any maintenance or 
disassembly of any electrical components. Voltages used can be lethal. 

(1) Disconnect input power at its source. 

(2) Loosen the five captive panel fasier\6r screws, and remove the lower front panel. 

(3) Disconnect wiring harness connector P2 from condenser fan motor connector J2. 
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Figure 4-34. Lower Back Panel 


(b) Remove the 29 screws and washers that attach the fabric cover to the cabinet. 


(c) Slide the fabric cover off the cabinet by alternately pulling or pushing at the corners. If the cc 
or barrier material is stuck to fhe casing carefully insert the blade of a putty knife, or similar f( 
ble tool, between the cover and the casing. Be careful to not damage the barrier material. 

(6) Remove the 12 mounting screws, flat washers, and lock washers, and remove the condenser int 
screen. 

(7) Pull the circuit breaker remote reset knob all the way out, grip the exposed shaft with a pair of c 
per-jawed pliers, or a similar tool that will not mar the shaft, and unscrew the knob from the sf 
Remove the mounting nut and lock washers from the ferrule on the cable assembly, then push 
cable assembly back inside the lower back panel. 

(8) Remove the nut, washer, and ground wire terminal from the frame ground stud. 

CAUTION 

Be careful to not damage the capillaries to the high and low pressure cut-out switches during 
the following step and while the switch enclosure is disassembled from the lower back panel. 

(9) Remove the four screws that attach the enclosure for the high and low pressure cut-out switche 
the lower back panel. 



The lower back panel assembly with the condenser fan and motor installed weighs approx- 
imately 40 pounds and is not well balanced. To avoid the possibility of personal injury and/or 
damage to the equipment, it is suggested that one person hold the assembly while a second 
person removes the remaining mounting screws In the next step. 

(10) Remove the 12 mounting screws that attach the sides of the lower back panel to the side panel 
the casing, and remove the lower back panel assembly. 

Disassembly/inspection. Disassemble the condenser fan and motor from the lower back panel 

inspect the pane! as follows: 

(1 ) Remove the six mounting screws and remove the fan guard. 

(2) Loosen the two setscrews and remove the fan and key from the motor shaft. 

(3) Remove the four screws, fiat washers, and lock washers that attach the motor base to its moun 
bracket. 

(4) Remove the motor and any shims that may have been Installed from the mounting bracket. Besur 
mark shims so that they can be installed in the same location. 

(5) Thoroughly inspect the panel and motor mounting bracket for cracked or broken welds, pop 
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Do not pound the fan onto the motor shaft; motor bearings will be damaged. If difficulties are 
encountered, dress out rough spots on the shaft or key with a fine file, stone, or abrasive cloth. 
Sparingly apply a coating of light oil to ease assembly. 

2) Install the key in the keyway on the motor shaft, then slip the fan on the shaft and key until the end o 
the shaft is flush with the surface of the hub on the inside of the fan. 

3) Tighten the setscrew over the key finger tight, torque the other setscrew, then torque the setscrev 
over the key. Torque to 78-82 inch pounds (898-945 meter grams). 

4) Carefully check alinement of the impeller; spin the impeller by hand to be sure of clearance from th' 
shroud during rotation. 

5) Install the fan guard and the six mounting screws, 
nstallation. Install the lower back panel assembly as follows: 

1) Lift the panel into position and install the 12 screws which attach the sides of the panel to the sid 
panels of the casing. (It is recommended that this operation be performed by two persons; one t 
hold the assembly in position, and the other to install the screws.) 

2) Position the high and low pressure switch enclosure on the inside of the panel and install the foi 
mounting screws. (This operation will require two persons; one to position and hold the enclosur 
through the lower front panel opening, and the other to Install the screws.) 

3) Insert the end of the circuit breaker remote reset cable assembly through hole in the panel and ir 
stall the lock washer and mounting nut on the ferrule. Grip the shaft with a pair of copper-jawe 
pliers, or a similar tool that will not mar the shaft, and screw the knob onto the shaft. 

4) Install the washers, ground wire terminal, and nut on the frame ground stud. 

5) Install the condenser intake screen and 12 mounting screws, flat washers, and lock washers. 

5) Install the fabric cover (fig. 4-11) as follows: 

(a) Place the barrier material strip around the top and sides of the cabinet in the same position froi 
which It was removed. Be sure the holes are alined with the screw holes in the cabinet. 

(b) Carefuliy slide the fabric cover over the casing and barrier material strip. Be sure the stowin 
straps are hanging down the inside of the roll up flap. 

(c) Aline the eyelets in the fabric cover with the holes in the barrier material strip and the screw hol€ 
in the cabinet, then install the 23 screws and washers through the top and side eyelets. 


(d) Insert and aline the barrier material strip between the bottom of the fabric cover and the cabint 
base, then install the six screws and washers through the bottom eyelets. 


(9) Install the lower front panel and tighten the five captive panel fastener screws. 

at its source. 

See figure 4-35. 


(10) Connect Input power 

4-34. EVAPORATOR COIL 


a. Access. 

( 1 ) Refer to paragraph 4-15.b. and figure 4-12 and remove the top panel and discharge gri 

(2) Remove the mist eliminator by lifting it straight up and out of the guides. 

b. Inspection of installed items. 

(1) Check for accumulated dirt. Clean if an accumulation of dirt is evident. 

(2) Check fins for dents, bent edges or any condition that would block or distort air flow. Str 
damaged fins with a plastic fin comb. 



Figure 4-35. Evaporator Coil 

c. Cleaning. Clean coil with a soft bristled brush, vacuum cleaner and brush attachment, o 
pressed air at 30 psi or less from the inside of the coll to blow the dirt out. Take care to avoid f 

d. Repair/Replacement. Should a leak or major damage be evident refer to direct support mai 

e. Installation of removed items. 

(1 ) Slide the mist eliminator into place. 

(2) Refer to paragraph 4-1 5.e. and install the top panel and discharge grille. 



CONDENSER COIL 


See figure 4-36. 


ccess. 

) Refer to paragraph 4-16. b. and figure 4-13 and remove the lower front panel. 

!) Remove the 12 mounting screws, lock washers, and flat washers, then remove the condenser intak( 
screen. 


FLAT 

LOCK 



nspection of installed items. 

1) Check for accumulated dirt. Clean it an accumulation of dirt is evident. 

2) Check fins for dents, bent edoes or anv condition that would block or distort air flow. Straighten s 


(2) Inslal! the lower front panel as follows: 

(a) Set the bottom of the panel in position so that the flange is inside the lip on the cablne 

(b) Push the top of the panel back into position and tighten the five captive panel fastener 

(c) Connect the input power cable connector, if the front panel location is used. 

(d) Reconnect input power at its source. 
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Section I 

REPAIR PARTS, SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT 


-1. GENERAL 


I. For authorized common tools and equipment, refer to the Modified Table of Organization and Equipr 
(MTOE) applicable to your unit. 

'• No special tools are required for direct support maintenance of the air conditioner. Test, malntens 
and diagnostic equipment (TMDE) and support equipment include electrical test equipment, stanc 
pressure and vacuum gages, vacuum pumps and charging manifolds found as standard equipmet 
any direct support regriferation shop. 

- Repair parts are listed and illustrated In the Repair Parts and Special Tools (RPSTL) list 
5-4120-363-24P covering organizational, direct support and general support maintenance for 
equipment. 


[. ASSISTANCE TO ORGANIZATIONAL MAINTENANCE 


Maintenance. Direct support maintenance personnel may be requested to assist organizational mainte- 
nance personnel in the performance of any of the organizational maintenance procedures covered in 
Chapter 4. 

Troubleshooting. Direct support maintenance personnel may be requested to assist organizational main- 
tenance personnel in troubleshooting to determine the cause of a malfunction or unsatisfactory perform- 
ance of the air conditioner. 

Repair. Direct support maintenance personnel may be requested to assist organizational maintenance in 
the performance of repair functions normally performed by organizational maintenance personnel. The 
specific repair functions authorized for performance by direct support maintenance on the Maintenance 
Allocation Chart (MAC) contained in Appendix D are covered in detail in this Chapter in the order in 
\A/hich they appear on the MAC. 

Replacement- Direct support maintenance will condemn Items that are beyond authorized repair and will 
provide appropriate replacement parts or components. 


1. AUTHORIZED REPAIR/REPLACEMENT PROCEDURES 


General. The following are procedures for the repair/replacement of casing covers, panels, grilles, 
screens, and information plates as authorized by the MAC. These procedures cover only those actions 
normally performed by direct support maintenance personnel. U is assumed that, where appropriate, the 
removal and installation of the item to be repaired or replaced will be performed by organizational main- 
tenance personnel in accordance with procedures in Chapter 4. 

Fabric Cover. For removal, cleaning, inspection, lubrication and installation see paragraph 4-14. Minor 
rips, cuts, tears, or punctures in the fabric cover may be repaired by applying a patch to the inside 
surface. For damage of greater extent, or missing eyelets or snap fasteners, replace the entire cover. 

Top Panel and Lower Front Panel. For removal, cleaning, inspection and installation see paragraph 4-15 
for top panel and 4-16 for lower front panel. The only authorized repair for these panels is replacement of 
gaskets and insulation. Use only the gasket or Insulation identified in TM 5-4120-363-24P. 


NOTE 

An initial supply of adhesive Is supplied as Item 2. Section II, Expendable Supplies and 
Materials List. (See Appendix C.) 

(1) Remove as much old gasket or insulation material as possible by pulling or scraping it away from 
the metal surface. 



Acetone and methyl-ethyl ketone (MEK) are flammable, and their vapors can be explosive. 
Repeated or prolonged skin contact or inhalation of vapors can be toxic. Use a well-ventilated 







air dry until the adhesive is tacky out win not stick to the fingers. 

4) Starting with an end, carefully attach the gasket or insulation to the metal. Press into firm contact a 
over. 

5) Should touch up or refinishing be necessary, see TM 43-0139. 

6) Replace damaged panels. 

•vaporator Intake and Discharge Grilles. For removal, cleaning, inspection, lubrication and installatic 
jee paragraph 4-17. The only authorized repair of the evaporator grilles is the replacement of sealin 
strips. Use only the gasket materia! identified in TM 5-4120-363-24P. Replace damaged grilles. 

1) Remove as much old gasket material as possible by pulling or scraping it away from the met 
surface. 



Acetone and methyl-ethyl ketone (MEK) are flammable, and their vapors can be explosive. 
Repeated or prolonged skin contact or inhalation of vapors can be toxic. Use a well-ventilated 
area, wear gloves, and keep away from sparks or flame. 

;2) Soften and remove old adhesive and gasket residue, using acetone or methyl-ethyl ketone (MEl 
and a stiff brush. 

(3) Coat the mating surfaces of the metal and the gasket with adhesive. Let both surfaces air dry un 
the adhesive is tacky but will not stick to the fingers. 

(4) Starting with an end, carefully attach the gasket to the metal. Press into firm contact all over. 

(5) Should touch up or refinishing be necessary, see TM 43-0139. 

Condenser Intake Screen. For removal, cleaning, inspection and installation see paragraph 4-18. The 
is no authorized repair for this screen. Replace damaged screens. 

Information Plates. For locations see paragraph 2-8. AM information plates are attached to their mountir 
surface with blind rivets. To replace, drill out the existing rivets and attach the new plates with new blir 
rivets. 


Section Ml 

FAN AND FAN MOTOR REPAIR PROCEDURES 

FANS 


moval, cleaning, inspection/testing and installation see paragraph 4-27 for the evaporator fans and 4-1 
e condenser fan. There are no authorized repairs for the evaporator and condenser fans. Replar 
ged fans. 




Figure 5-1. Evaporator Fan Motor 


For removal, cleaning, inspection/testing and installation see paragraph 4-27. 

a. Authorized Repairs. Direct support maintenance repair of the evaporator fan motor is limited 1 
replacement of the electrical connector, the thermal overload, overcurrent protector, and the bea 

b. Disassembly. Disassemble the motor only as necessary to effect the required repair as follows: 

(1) Remove the four attaching screws and pull the connector box away from the frame. 

(2) To remove the connector, unsolder the motor leads from the connector pins, remove the four a 
ing screws, and remove the connector. 

(3) To remove the overload, overcurrent protector, unsolder the motor leads from the protector 


)vercurrent protector by checking for continuity between terminals A and B, A and C, and B and C. If coi 
inuity is not found between any pair of terminals, replace the protector. 



Dry cleaning solvent (Fed Spec P-D-680) used to clean parts is potentially dangerous to person- 
nel and property. Do not use near open flame or excessive heat. Flash point of solvent is 1 00"F 
to 138“F (38°C to 59"C). 

;)leaning/lnspection. Wipe all surfaces of the housing, stator, rotor, and end bells with a cloth dampens 

with dry cleaning solvent (Fed Spec P-D-680). Inspect all components for signs of damage or unusu 

wear, paying particular attention to the bearing surfaces on the shaft and the bearing inserts in the er 

jells. If any bearing surface is scored or excessively worn, replace the entire motor. 

\ssembly. Assemble the motor as follows: 

1) Install a bearing on each end of the shaft. 

[ 2 ) Carefully insert the rotor into the stator. 

;3) install the end bell with the clockwise rotational arrow on the end of the shaft and bearing nearest 
the connector box. 

;4) Install the spring centering washer, spacer, and the end bell with the counterclockwise rotational £ 
row on the end of the shaft and bearing away from the connector box. 

[5) Position the end bells so that the rotational arrows are at the top, and install the four attachii 
screws in each bell. 

[6) Install the thermal overload, overcurrent protector and the two attaching screws in the conned 
box, and solder the motor leads to the appropriate terminals on the protector. 

(7) Install the connector and four attaching screws in the connector box, and solder the motor leads 
the appropriate pins in the connector. 

(8) Install the connector box and four attaching screws on the motor frame. 


CONDENSER FAN MOTOR 


See figure 5-2. 


spection/Testing removal and installation see paragraph 4-32. 


Authorized Repairs. Direct support maintenance repair of the condenser fan motor is limited to replar 
ment of the electricai connector, the thermal overload protector, and the bearings. 


Disassembly. Disassemble the motor only as necessary to effect the required repair as foilows: 


(1) Remove the four attaching screws and pull the connector box away from the motor frame. 

(2) To remove the connector, unsolder the motor leads from the pins in the connector, remove the fc 
attaching screws, and remove the connector. 
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Figure 5-2. Condenser Fan Motor 


CAUTION 

Use care when performing the next step so as not to damage the motor leads to the thermal 
overload, overcurrent protector. 

(4) Remove the four attaching screws from the end belt on the opposite end of the motor, and remov 
end bell. 

(5) To remove the overload protector, unsolder the motor leads from the terminals on the prote 
remove the two attaching screws, and remove the protector. 

(6) Grasp the shaft and carefully pull the rotor out of the stator. 

(7) Remove the spacer, spring centering washer, and bearing from the shaft end of the rotor, 
remove the bearing from the opposite end. 



Dry cleaning solvent (Fed Spec P-0-680) used to clean parts is potentially dangerous to person- 
nel and property. Do not use near open flame or excessive heat. Flash point of solvent is 100'F 
to 136T (38"C to 59“C). 

Clean ing/lnspection. Wipe all surfaces of the housing/slator, rotor, and end bells with a cloth damper 

with dry cleaning solvent (Fed Spec P-D-680). Inspect all components for signs of damage or unus 

wear, paying particular attention to the bearing surfaces on the rotor shaft and the bearing inserts in 

end bells. If any bearing surface is scored or excessively worn, replace the entire motor. 

Assembly. Assemble the motor as follows: 

(1) Install a bearing on each end of the rotor shaft, and carefully insert the rotor into the stator with 
fan end of the shaft protruding through the end of the housing furthest from the connector box 

(2) Solder the motor leads to the proper terminals on the thermal overload, overcurrent protector, tl 
attach the protector to the blank end bell with the two mounting screws. 

(3) Install the blank end bell on the shaft and bearing, position the bell so that the rotational arrow i 
the top. and install the four attaching screws. 

(4) Install the spacer, spring centering washer, and the other end bell on the shaft and bearing, posii 
the bell so that the rotational arrow Is at the top. and install the four attaching screws. 

(5) Install the connector and the four attaching screws in the connector box. then solder the motor le 
to the proper pins in the connector. 

(6) Install the connector box and the four attaching screws on the motor housing. 


Section IV 

IISCHARGING, PURGING, LEAK TESTING. EVACUATING, AND CHARGING THE 

REFRIGERATION SYSTEM 


GENERAL 


efrigeration system must be totally discharged before any maintenance action is performed on any sys 
)onent. Leak testing and dehydrator replacement is required after any system component has b 
ved and replaced. The system must be evacuated before it is charged. The system must be prop 
jed to function properly. 



DANGEROUS CHEMICAL 
is used in this equipment 
DEATH 

or serious injury may result if personnel fail to observe proper safety precautions. Great care 
must be exercised to prevent contact of liquid refrigerant, or refrigerant gas discharged under 
pressure, with anv oart of the bodv. The evtrome^lw l/^w temnereture reeiiltinn from the reniH oy. 



contact with the skin or eyes is possioie. Application oi excessive neai lo any component in a 
charged system will cause extreme pressure that may result in a rupture, possibly explosive in 
nature. Exposure of Refrigerant-22 to an open flame or a very hot surface will cause a chemical 
reaction in the gas to form carbonyl chloride (phosgene), a highly toxic and corrosive gas. In its 
natural state, Refrigerant-22 Is a colorless, odorless vapor with no toxic characteristics. It Is 
lighter than air and in a well ventilated area will disperse rapidly. However, in an unventilated 
area it presents danger as a suffocant. 

5-8. DISCHARGING THE SYSTEM SeeFigure5-3. 



Work in a weil ventilated area. 

Discharge the refrigeration system as follows; 

a. Disconnect input power to the air conditioner at Its source. 

b. Loosen the five panel fastener screws and remove the lower front panel. 

c. Remove the caps {1 ) from the suction service valve (2) and discharge service valve (3) located abc 
compressor (4). 

d. Connect service valves (2 and 3) with hose assemblies (5 and 6) to manifold valves (7 and 8). 

e. Attach hose assembly (9) end to manifold center connection (10) and place the other end (11 ) in 
tainer located in a well ventilated area, preferably outside. Open manifold valves (7 and 8). 




Discharge refrigerant in an open area and not around an open flame- 



Do not permit the oil to escape from the unit. If oil is escaping, close the valve slightly. Do not 
permit the refrigerant to escape fast enough to form ice or frost on either the lines or the valve. 

Using refrigeration wrench, slowly open LOW SIDE service valve (2) to allow refrigerant gas to fic 
slowly out hose (11). 


Using refrigerant wrench, slowly open HIGH SIDE service valve (3) to allow refrigerant gas to flow s/ow 
out hose (11). Check the discharge hose for the presence of oil; adjust valve as necessary. 


When gas stops flowing out of hose (11). close both service valves (2 and 3). 


PURGING THE SYSTEM 


jfrigeration system must be purged with dry nitrogen before any brazing is performed on any compone 
V of dry nitrogen at the rate of 1 - 2 cfm (0.028-0.057 m^/minute) should be continued during ail brazi 
tions to minimize internal oxidation and scaling. 


^ CAUTION 

Nitrogen is an inert gas; however, it also presents danger as a suffocent and, therefore, must 
also be discharged in a ventilated location. 

ning that the system has been discharged sing a manifold as shown in figure 5-3 proceed as follow! 
Disconnect hose from manifold valve high side (8) and attach to dry nitrogen cylinder valve. 
Disconnect hose from manifold valve low side (7). 

Disconnect wiring harness connector P5 from connector J5 on pressure equalizer (bypass) solen( 
valve K4. 

Using jumper wires and an external power source, apply 24 volts dc between pins A and B in connec 
J5. 


NOTE 

It is essential that normally open solenoid valve K4 be closed in order to purge the system. 
Otherwise, the nitrogen will flow from the discharge service valve through K4 to the suction 
service valve without purging the rest of the components. 

Open both service valves (2 and 3 on figure 5-3.) 

Open the nitrogen cylinder valve and allow the nitrogen to sweep through the system. Check the d 
charge hose to be sure oil is not being forced out of the system. 



h. After installation brazing operations are completed, allow nitrogen to flow for a minimum of 5 minuu 

i. Close cylinder valve. 

j. Close both service valves. 

k. Remove the jumper wires from connector J5 and connect connector P5 to connector J5. 

l. Disconnect all hoses. 


5-10. LEAK TESTING 


See figure 5-4. 


^e entire refrigeration system should be thoroughly leak tested after repair or replacement of any compone 
jfore it is recharged with Refrigerant-22. Leak testing is also the method for troubleshooting when a syst 
as lost all or part of its refrigerant charge through an undetermined cause. 


a. Disassembly. Considerable disassembly of the air conditioner is necessary to gain access to all I 
refrigeration system components that must be leak tested. Perform the following disassembly in acco 
ance with the detailed procedures In the referenced paragraphs In Chapter 4: 


NOTE 

The following steps cover all the disassembly actions necessary to prepare a system for com- 
plete leak testing. If the air conditioner has been partially disassembled for repair, some of 
these actions will already have been accomplished. 

(1) Disconnect input power at its source. 

(2) Remove evaporator intake and discharge grilles (para 4-17). 

(3) Remove lower front panel (para 4-16). 

(4) Remove top panel (para 4-15). 

(5) Remove condenser intake screen (para 4-18). 

(6) Remove fresh air filter (para 4-19). 

(7) Remove conditioned air filter (para 4-20). 

(8) Remove mist eliminator (para 4-22). 

b. Testing Method. There are two acceptable methods for leak testing the refrigeration system. 

(1 ) Refrigerant Gas Leak Detector. If an electronic refrigerant gas leak detector is available It shouk 
used in accordance with the procedures contained in TM 9-4940-435-14, "Leak Detector, Refrigei 
Gas.” 


NOTE 
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(2) Soap Solutions. In this method, a strong solution of a liquid detergent and water is brushed onto a 
points of possible leakage while closely observing for the formation of bubbles. 

CAUTION 

If the soap solution testing method is used, thoroughly rinse with fresh water after testing is 
completed. A residual soap film will attract and accumulate an excessive amount of dust and 
dirt during operation. 

Testing Procedures. To perform leak testing by use of the electronic detector, it is necessary thatth 
system be pressurized with a proportion of refrigerant gas. To perform leak testing by use of the soa 
solution method, the system may be pressurized with dry nitrogen alone. 

(1) To pressurize a system that has some refrigerant charge, for either leak testing method: 

(a) Connect a pressure gage to the suction service valve. 

CAUTION 

Nitrogen cylinders are pressurized containers. The pressure in the cylinder can exceed 2000 
psl. A nitrogen pressure regulator should be used at all times when nitrogen is used for leak 
check or purge operations. 

(b) Connect a cylinder of dry nitrogen to the discharge service valve. 

(c) Open both service valves, then open the nitrogen bottle valve and allow system pressur to bui 
up till gage reads 350 psl (24.7 kg/cm2). 

(d) Perform leak tests, then discharge and purge the system in accordance with paragraphs 5-8 ai 
5-9 before performing maintenance, or evacuating and charging the system, as appropriate. 

(2) To pressurize a system that has been discharged and purged, for leak testing with an electron 
detector: 

(a) Connect a pressure gage to the suction service valve. 

(b) Connect a drum of Refrigerant-22 to the discharge service valve. 

r CAUTION 1 


if the refrigerant drum has a selector valve that allows either vapor or liquid refrigerant to be 
dispensed, be sure it is in the vapor position. When dispensing refrigerant vapor always do so 
at a slow enough rate so that frost does not form on the drum or on components of the servicing 
fixture. 


(c) Open both service valves. 



(g) Connect a cylinder of dry nitrogen to th discharge valve. 

(h) Open the discharge service valve and the nitrogen cylinder valve: allow system pressure to 1: 
up until both fixture gages read 350 psi (24.7 kg/cm^). 

(i) Perform leak tests, then discharge and purge the system in accordance with paragraph 5-8 
5-9 before performing maintenance, or before evacuating and charging the system 
appropriate. 

(3) Final Leak Testing. Always perform a final leak test after performing any repair or replaceme 
components before the air conditioner is reassembled and the refrigeration system is evacuated 
charged. 

d. Reassembly. Since evacuation and charging of the system is normally performed as a continuous of 
lion, it is advisable to reassemble the air conditioner after final, satisfactory leak testing. Reassembl 
the components removed to gain access to the refrigeration system, except for the lower front pane 
follows: 

(1) Install mist eliminator (para 4-22). 

(2) Install conditioned air filter (para 4-20). 

(3) Install fresh air filter (para 4-19). 

(4) Install condenser Intake screen (para 4-18). 

(5) Install top panel (para 4-15). 

(6) Install evaporator intake and discharge grilles (para 4-17). 

5-11. EVACUATING THE SYSTEM See figure 5-5. 

ie refrigeration system must be evacuated to remove all moisture before it is charged with Refrigeran 

a. Check that system was leak tested and has NO LEAKS. 

b. Check that new filter-dryer was installed. If not, install one. 

c. Check that both service valves (1 and 2) and manifold valves (3 and 4) are closed. 

d. Attach hose assemblies (5 and 6) to service valves (1 and 2) and manifold valves (3 and 4). 

e. Attach hose assembly (7) to vacuum pump (8) and manifold center connection (9). 

f. Start vacuum pump. 

9- Open manifold valves (3 and 4). 
b. Open both service valves (1 and 2). 

i- Run the vacuum pump until at least 29 inches of mercury, measured on the gage, is reached. 
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Figure 6-5. Evacuating the System 

NOTE 


Inability to reach 29 inches of mercury may indicate either a leak or a problem with the pump. 

j. Continue running the pump for one more hour, while observing the gage. If the gage needle move 
and forth, you have a leak which must be located and corrected first. 

k. Close manifold valves (3 and 4). 

l. Close both service valves (1 and 2). 

m. Stop vacuum pump. 

n. Close suction and discharge valves and disconnect hoses. 

5-12. CHARGING THE SYSTEM 

After the system has been satisfactorily evacuated, it must be fully charged with Refrigerant-22. 

CAUTION 

Never Introduce liquid refrigerant into the suction service valve. 





( 1 ) Remove the circuit breaker access panel from the lower front panel. 


(2) Run the hoses through the circuit breaker access hole and connect them to the suction and dis 
charge service valves. This should be done with the lower front panel loose from the unit at this poin 
to ease later steps. 

Invert refrigerant tank or if refrigerant drum has a selector valve that allows either vapor or liquid to be 
dispensed, be sure it is in the liquid position. Open refrigerant tank valve slightly and loosen hose fittings 
for a few seconds to purge lines. Then tighten fitting at hoses. 

Using scales, measure and record weight of tank with liquid refrigerant. 

Open refrigerant drum valve fully. Open unit service valves and discharge manifold valve. Do not open 
suction manifold valve. Allow liquid refrigerant to enter system until drum weight has decreased by 14.2 
pounds {6.4 Kg) or system pressures equalize. Close refrigerant drum valve. Close discharge manifolc 
valve. 

Reset the low pressure cutout switch. 


NOTE 

If 14.2 lb (6.4Kg) charge has been obtained, perform steps h, I, j and m only. If 14.2 lb (6.4Kg) 
charge has not been obtained continue with all of following steps. 

Return refrigerant drum to the upright position or If drum has a liquid/vapor selector valve, be sure it is li 
the vapor position. Open the refrigerant drum valve and open the suction manifold valve. Do not open thi 
discharge manifold valve. 

Install the lower front panel and tighten the five fastener screws. 


NOTE 

The reason for installing the lower front panel is so that the condenser fan will draw air through 
the condenser coil when the air conditioner is started in the COOL mode to continue charging. 

Connect input power to the air conditioner at its source. 

Turn the temperature control knob fully to DECREASE (counterclockwise), then place the mode selectc 
switch in the COOL position. 

Monitor the weight of the refrigerant drum as the compressor pulls additional refrigerant vapor int 
system until the drum weight has decreased by 14.2 pounds (6.4Kg). 

When the system is fully charged, immediately close the refrigerant drum valve. 

Run the air conditioner in COOL mode (with temperature control in coolest position) for 15 minutes. 

CAUTION 

On nnt Rkfn thfi npxt fiffin 



• MUky white or bubbly liquid means the system has a low charge. 

• Clear bubble-free liquid around the center means the system is fully charged. 

0 . If charge is low add gas refrigerant. 

(1) Open the drum valve. 

(2) Continue to charge until sight glass is clear and bubble-free. 

(3) Close the refrigerant drum valve. 

p. Turn the mode selector switch to OFF, loosen the five panel fastener screws and remove ti 
panel. 

q. Fully close the discharge and suction service valves, then remove the fixture hose fittings fr 
and pull the hoses out through the circuit breaker access opening in the lower front pan 

r. Install the circuit breaker access cover on the panel and tighten its four panel fastener 
install the lower front panel and tighten its five panel fastener screws. 

Section V 

REFRIGERATION SYSTEM TROUBLESHOOTING 


5-13. GENERAL 


The two most likely malfunction symptoms to be reported to direct support maintenance are: (1 ) i 
color or bubbles observed in the sight glass; and (2) reduced cooling capacity. Discussion \ 
and/or organizational maintenance personnel as to how the symptoms appeared can often be me 
than the symptoms themselves. 

a. Sight Glass Indications. There are two Indications that may be observed in the sight gig 
result of moisture content in the refrigerant, and vapor bubbles in the liquid refrigerant. 

(1) Color Change. A bright green color indicates that the refrigerant is dry. As moisti 
creases, the color will fade through chartreuse hues until it reaches a pure yellow. A ( 
from green into chartreuse over an extended period of time is normally an indie 
dehydrator is becoming saturated with moisture. A sudden change of color Is highly i 
a rupture occurs allowing all refrigerant to escape. 

(2) Bubbles. The appearance of an occasional bubble in the sight glass can be expec 
when operating in a high ambient temperature. A gradual increase in the number o 
bubbles is usually an indication that the refrigerant charge Is being lost from the sys 
small leak. The number and frequency of bubbles will also increase if the refrige 
becomes overheated. The sudden appearance of numerous bubbles is usually an i 
serious leak. 



•14. OVERHEATING CHECKS 


erheating of the refrigeration system is often the cause of bubbles appearing in the sight glass, or a red 
1 in cooling capacity. Adequate cooling of the hot, compressed refrigerant vapor in the condenser is ess 
to the proper operation of the air conditioner. The following checks should be made to ensure that overhe 
is not the cause of the symptoms before troubleshooting the pressurized portion of the refrigeration sysh 

i. Be sure there is no external obstruction to the air flow into the condenser intake screen and out of 
condenser fan guard. 

D. Be sure there is no obstruction within the Intake screen and fan guard. 

Be sure there are no obstructions or an excessive build-up of dust and dirt in the condenser coil. 

j. Be sure the condenser fan and fan motor are in good condition and are functioning properly. 


-15. REFRIGERANT PRESSURE CHECK 


:ept in cases where it is obvious that the refrigerant charge has been lost, the first step in troubleshoot 
blems in the refrigeration system should be to check discharge and suction pressures under operal 
iditions. Check pressures as follows: 

j. Turn the mode selector switch to OFF, then loosen the five panel fastener screws and remove the lo 
front panel. 

). Loosen the four panel fastener screws and remove the circuit breaker access panel from the lower fi 
panel. 

Feed hoses through the circuit breaker access hole and connect the host fittings to the discharge 
suction service valves. 

1. Connect individual pressure gages or a refrigeration servicing manifold to the hoses, 
s. Open the suction and discharge service valves. 

. Both gages should read the same. Check the reading with the appropriate column in Table 5-1. If 
system is even partially charged, the pressure should be approximately equal to that shown in the t< 
for the appropriate ambient temperature, (f the pressure Is considerably less than shown In the table, 
system does not contain enough refrigerant to continue the pressure check; proceed directly to I 
testing. 

). Install the lower front panel and tighten the five panel fastener screws, then turn the temperature con 
knob to fully DECREASE (counterclockwise) and place the mode selector switch to COOL. 

'. Allow the compressor to run for a few minutes, then check pressure gages and compare readings. 

(1) If discharge and suction pressures are at, or near, the same value, a pressure equalizer soler 
valve {K4) malfunction, or an Internal compressor failure Is indicated. 

(2) If discharge pressure is low and suction pressure Is normal, a low refrigerant charge is Indica 

(3) if discharge pressure is normal and suction pressure is either high or low, failure or maladiustnr 



Deg F Deg C Psig 


kg/em2 

2.315 


Deg F 


Deg C Psig 


kg/em2 


10 

-12.3 

32.93 

12 

-11.1 

34.68 

14 

-10.0 

36.89 

16 

- 8.9 

38.96 

18 

- 7.8 

41.09 

20 

- 6.6 

43.28 

22 

- 5.5 

46.23 

24 

- 4.3 

47.85 

26 

- 3.4 

50.24 

28 

- 2.2 

52.70 

30 

- 1.1 

55.23 

32 


57.83 

34 

1.1 

60.51 

36 

2.2 

63.27 

38 

3.3 

66.11 

40 


69.02 

42 


71.99 

44 

6.6 

75.04 

46 

7.7 

78.18 

48 

8.8 

81.40 

50 

10.0 

84.70 

52 

11.1 

88.10 

54 

12.2 

91.5 

56 

13.3 

95.1 

58 

14.5 

98.6 

60 

15.6 

102.5 

62 

16.7 

106.3 

64 

17.8 

110.2 


2.439 

2.593 

2.739 

2.889 

3.043 

3.180 

3.364 

3.532 

3.705 

3.883 

4.066 

4.254 

4.448 

4.648 

4.853 

5.062 

5.276 

5.497 

5.723 

5.955 

6.257 

6.433 

6.686 

6,947 

7.206 

7.474 

7.748 


66 

18.9 

114.2 

8.029 

68 

20.0 

118.3 

8.318 

70 

21.1 

122.5 

8.612 

72 

22.2 

126.8 

8.915 

74 

23.3 

131 .2 

9.225 

76 

24.4 

135.7 

9.541 

78 

25.6 

140.3 

9.864 

80 

26.7 

145.0 

10.195 

82 

27.8 

149.8 

10.522 

84 

28.9 

154.7 

10.877 

86 

30.0 

169.8 

1 1 .236 

88 

31.1 

164.9 

11.594 

90 

32.2 

170.1 

11.960 

92 

33.3 

175.4 

12.332 

94 

34.5 

180.9 

12.719 

96 

35.6 

186.5 

13.113 

98 

36.7 

192.1 

13.506 

100 

37.8 

197.9 

13.914 

102 

38.9 

203.8 

14.329 

104 

40.0 

209.9 

14.758 

106 

41.1 

216.0 

16.187 

108 

42.2 

222.3 

1 5.630 

110 

43.3 

228.7 

16.080 

112 

44.4 

235.2 

16.537 

114 

45.6 

241.9 

17.008 

116 

46.7 

248.7 

17.486 

118 

47.8 

255.6 

17.971 


(4) If both discharge and suction pressures are normal, but ice forms on the evaporator co 
evaporator coil does not cool, during operation, failure or malfunction of evaporator expans 
(V5) is indicated. 

(5) If discharge pressure is high and suction pressure is normal, a malfunction of quench val\ 
Indicated. 

i. When pressure tests are completed, proceed with the maintenance action indicated. 


i-16. LEAK TESTING 


jak testing in accordance with paragraph 5-10 Is the troubleshooting method that is used to isolate 
Ae refrigeration system. Thorough leak tests must be performed after any maintenance action in w 
pressure component in the refrigeration system has been replaced that involved brazed joints. Limited 
of the flare fittings should be performed after replacement of the dehydrator, or either of the pressu 
switches. 












ich the pressure regulating valve, the pressure relief valve, and the capillaries to the high and low press 
[out switches connect, and the connection of the external equalizer tube to the evaporator expansion va 
) brazed at assembly. Rare fittings are provided oh the dehydrator because it must be replaced each time 
rigeration pressure system is opened for any reason. Flare fittings are used on the adapters and the exte 
jalizer tube to avoid possible damage to the valves or capillaries that might be caused by the hea 
izing. 


1-18. BRAZING PROCEDURES 


a. General. All tubing in the refrigeration system Is seamless copper with a bright internal finish that pen 
thorough cleaning and prevents entrapment of moisture or other impurities. Rigid grade copper is u 
for straight sections and soft grade for sections that must be bent. All interconnecting fittings, suci 
elbows, tees, etc., are also copper. The bodies of all valves and all connectors on other components 
brass. All joints, except those provided with flare fittings, are made by brazing in accordance with f 
6-7883, except that radiographic examination is not required. 

b. Filler Alloy. Grade IV or VI brazing alloy and Type B flux, as specified in MIL-B-7883, must be used fo 
copper to brass joints. Grade III brazing alloy may be substituted for Grade IV or VI for copper to coi 
joints: flux is not required for copper to copper joints. 

b. Oebrazing. Debraze joints for removal of refrigeration system components as follows: 



All Refrigerant»22 must be discharged from the system and the entire system must be purged 
with dry nitrogen before beginning any debrazing operation. 


(1) Determine which joints are to bedebrazed. Due to the limited work space inside the air conditioni 
may be more convenient to remove a part of the Interconnecting tubing with the component ra 
than debrazing the joints on the component Itself. 

(2) Before debrazing a joint on a valve, disassemble the valve to the extent possible, then wrap all 
the joint with a wet cloth to act as a heat sink. 



The polyurethane foam used as insulation in the air conditioner will break down to form toxic 
gases if exposed to the flame of a torch or brazing temperature. 


(3) Protect insulation, wiring harnesses, and other surrounding components with appropriate shie 



slowly, or only on one side, the entire component or length of tubing will be heated and filler alh 
adjacent joints may also be melted. Remove heat as soon as the joint separates. 

d. Cleaning Debrazed Joints. All filler alloy must be cleaned from debrazed joints before reassembly. : 
each piece of the joint until the filler alloy is melted and then wipe it away with a fiber-glass cloth. Be 
no filler alloy or other debris is left inside any tubing, fitting, or component. 

e. Reassembly. If tubing sections or fittings were removed with a component, debraze them from the cor 
nent, clean the joints, and braze them to the new component before reinstallation. 

f. Brazing. Braze joints within the air conditioner as follows; 

( 1 ) Position the component to be installed. 

(2) To prepare for brazing a joint on a valve, disassemble the valve to the extent possible, then wra 
but the joint with a wet cloth to act as a heat sink. 

(3) Protect insulation, wiring harnesses, and surrounding components with appropriate shields. 

(4) Be sure the work area is well ventilated and that dry nitrogen is flowing through the refrigeri 
system at a rate of 1 - 2 cfm (0.028)*0.057 m^/mlnute). 

(5) Apply sufficient heat uniformly around the joint to quickly raise it to a temperature that will mel 
filler alloy. Remove heat as soon as brazing is completed. 


5-19. EVAPORATOR COIL 


See figure 5-6. 


'he evaporator coil serves as an expansion chamber in which liquid refrigerant metered through the evai 
or thermal expansion valve rapidly expands into a very cold vapor. The cold vapor then absorbs heat fror 
ilr passing over the outside surfaces of the evaporator coil. 


a. Access. The evaporator coil is located in the top front section of the cabinet directly behind the eva| 
tor discharge grille and mist eliminator. See paragraph 4-34 for general access. Inspection and clea 

b. Removal. 


(1) See paragraph 4-20 and remove the damper knob, intake grille and conditioned air filter. 

(2) Drill out the two blind rivets in the right side panel of the casing and the rivet through the c 
panel of the casing that attach the block-off around the pressure and suction tubing to the evai 
tor coil, and remove the block-off. 

(3) Unwrap the insulation from the evaporator coil suction return line as necessary to expose join 
debrazing. 

CAUTION 


Be sure the refrigeration system is fully discharged and purged and that dry nitrogen is flowing 
through the system at the rate of 1 - 2 cfm (0.028-0.057 mVminute) before debrazing. 





(6) Lift the evaporator coil straight up out of the top panel opening, 
c. Installation. Install the evaporator coll as follows: 

(1) Lower the evaporator coll straight down through the top panel opening. 

(2) Aline the evaporator coil with the mist eliminator channel bracket, and install the five mou 
screws, flat washers, and lock washers on each side. 


CAUTIO^ 

Be sure dry nitrogen is flowing through the refrigeration system at the rate of 1 - 2 cfm (0.028- 
0.057 m3/minute) before brazing. 

(3) Braze the pressure and suction tubing to the elbows at the bottom end of the evaporator coil 
and outlet tubing. 

r CAUTION 1 




(7) Install the block-off around the pressure and suction tubing to the evaporator coll an 
blind rivets to attach it to the right side panel and the top panel of the casing. 

(8) Install the mist eliminator filter element. 

(9) Refer to paragraph 4-15.e. and figure 4-12 and install the top panel. 

(10) Install the conditioned air filter element, the filter retaining bracket, and the five att? 
and washers. 

(11) install the evaporator intake grille and the 12 attaching screws and washers. 

(12) Install the front fresh air damper control knob, aline the setscrew with the flat on 
tighten the setscrew. 

d. Evacuate and charge the refrigeration system In accordance with paragraphs 5-11 and t 


5-20. EVAPORATOR THERMAL EXPANSION VALVE 


See figure 6-7. 


The evaporator thermal expansion valve meters liquid refrigerant into the inlet pressure tube to i 
coil. The rate of refrigerant flow through the valve Is controlled by a temperature sensing bulb £ 
valve through a capillary. The sensing bulb is mounted on the suction return line at the outlet of ' 
coil. Pressure drop across the evaporator coil is compensated for by an external equalizer lln 
suction line to the compressor and power assembly of the valve. 


NOTE 

Thermal expansion valves operate on a principal of "superheat.” The refrigerant 
"superheated" whenever Its temperature is higher than the temperature correspondinc 
pressure at saturation. (See Table 5-1 for pressure-temperature relationship of Refrigers 
at saturation.) For example: Refrigerant - 22 under 69 psi (4.85 kg/cm^) is saturated £ 
(4.4°C). Therefore, if the vapor In the suction line is under 69 psi (4.85 kg/cm^) pressu 
temperature of 50°F (10.0°C), the superheat factor is lO^'F (5.55°C). 

a. Access. The evaporator thermal expansion valve is located in the evaporator intake sec 
conditioned air filter. To gain access to the valve: 

(1) Loosen the setscrew and remove the front fresh air damper control knob. 

(2) Remove the 12 attaching screws and washers, and remove the evaporator Intake gi 

(3) Remove the five attaching screws and washers, and remove the filter retaining br 
conditioned air filter element. 

b. Testing and Superheat Adjustment. Test and adjust the valve for the desired superheat ; 

(1) With the air conditioner turned OFF, loosen the five panel fastener screws, and rer 
front panel, then loosen the four panel fastener screws, and remove the circuit breake 
from the center of the lower front panel. 

io\ 
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NOTE 


The static pressure in the refrigeration system when the air conditioner is OFF is the pressi 
temperature relationship at the given temperature of the refrigerant as shown in Table 5-1 . 
example: At an ambient temperature of 80®F (26.7°C) the static pressure should be appi 
imately 145 psi (10.2 kg/cm?). 

(5) Install the lower front panel and tighten the five panel fastener screws. 

(6) Unwrap the insulation from the evaporator coil suction return line so that evaporator 
valve sensing bulb is exposed, then loosen the screw and nut in the loop clamp that 8 
sensing bulb to the suction line, and pull the bulb out of the clamp. Take care to note 1 
(center top of suction line) of the bulb. 

^»*^*****'***** 

CAUTION 

Use care to not damage or kink the capillary. 

(7) Place the sensing bulb in a container of ice water or crushed ice so that it is re 
temperature near 32®F (O'^C). 

(8) Set the temperature thermostat control knob fully DECREASE (counterclockwise), plac 
on the exposed suction return line, and start the air conditioner in COOL mode. I 
temperature is felt on the suction return line, the expansion valve Is not closing fully an 
replaced. If the return line temperature remains constant, check the pressure gage: it ; 
cate approximately 58 ± 2 psI (4-0 ± 0.14 kg/cm^). If the pressure is not within the abov' 
the operation of the quench valve (para 5-20) and the pressure regulation valve (para i 
attempting adjustment of the evaporator expansion valve. 

f caution "! 


When performing the next test, turn the air conditioner to OFF as soon as a definite dro 
temperature is felt on the suction return line. If the test conditions are continued more th^ 
few seconds, the expansion valve will fully open and an excessive flood-back of li< 
refrigerant may damage or destroy the compressor. 

(9) With one hand still on the suction return line, remove the sensing bulb from the containe 
it in the other palm. If a temperature drop is not felt in the suction return line by the time 
bulb no longer feels cold to the hand, the expansion valve is not opening and should be i 
soon as a temperature drop is felt, turn the air conditioner to OFF. 


NOTE 

The optimum superheat setting tor the evaporator expansion valve is 10°F (5.55”C) above 
saturation temperature of the refrigerant at operating suction line pressure. This setting 
provide maximum efficiency of the evaporator coil. 

(10) Slip the sensing bulb into itsmountinq loop clamp. Be sure the bulb is centered on the to 



(12) Rewrap insulation on the suction return line, being sure to cover the sensing bulb. 

(13) Start the air conditioner in the COOL mode with thetmermostat fully DECREASE (counterclockwise 
and allow it to run about 30 minutes, then check to be sure the temperature in the suction line ha 
stabilized and the thermometer reading remains unchanged for at least 2 minutes. 

(14) Note the pressure on the gage connected to the suction service valve, find the saturatioi 
temperature for the pressure gage reading in Table 5-1 , and compare with the thermometer reading 
The thermometer temperature should be 10 ± T’F (5.55 ± 0.55°C} higher than the saturatioi 
temperature found on the chart. 

(15) If the superheat setting is not within the limits shown above, refer to figure 5-7 and adjust the expar 
Sion valve as follows; 

(a) Remove the hexagonal seal cap from the side of the power assembly and loosen the bonnet sea 

(b) Turn the adjusting stem two complete turns to change the superheat setting by 1°F (0.55°C). Tur 
the stem clockwise to increase superheat span; counterclockwise to decrease it. Do not chang 
more than two full turns at one time, then wait at least 2 minutes for temperature to stablize an 
recheck pressure and temperature before further adjustment. 

(c) When the proper setting is obtained, replace the hexagonal sea) cap. 

(16) Unwrap the Insulation as necessary to remove the thermometer or thermocouple probe from th 
suction return line, then replace insulation as necessary (insulation tubing item 4. section II, Apper 
dix C) and securely tape in place (Tape item 3, section II, Appendix C). 

(1 7) Turn the air conditioner OFF, loosen the five panel fastener screws and remove the lower front pane 

(18) Fully close the suction service valve, disconnect the hose fitting from the valve, and pull the hose oi 
through the baffle opening in the panel. 

(19) Install the baffle on the panel and tighten the four baffle fastener screws, then install the panel ar 
tighten the five panel fastener screws. 

Removal. Remove the evaporator thermal expansion valve as follows: 



Be sure the refrigeration system is fully discharged and purged, and that dry nitrogen is flowing 
through the system at the rate of 1 - 2 cfm (0.028-0.057 ms/minute) before beginning removal of 
the valve. 

(1) Unwrap the insulation from the evaporator cofi suction return line so that the evaporator expansk 
valve sensing bulb is exposed, then loosen the screw and nut in the loop clamp that attaches tt 
sensing bulb to the suction line and pull the bulb out of the clamp. 

(2) Disconnect the flare fitting on the external equalizer line from the power assembly on the valve. 

(3) Refer to figure 5-7 and remove the two screws that attach the power assembly to the valve body, the 
remove the power assembly and all other comoonents from the valve bodv. 



(1 ) Refer to figure 5-7 and disassemble power assembly and all other components from 

(2) Be sure nitrogen is flowing through the refrigeration system, then position the valve i 
the joints to the refrigerant tubing. 

(3) Install the two screws and spacers that attach the valve body to its mounting brach 

(4) Refer to figure 5-7 and assemble the internal components and power assembly onto 

(5) Connect the flare fitting on the external equalizer line to the power assembly on th 

(6) Insert the sensing bulb into its mounting loop clamp and tighten the screw and nut 

(7) Leak test the entire refrigeration system in accordance with paragraph 5-10; repair t 
necessary. 

(8) Rewrap insulation around the sensing bulb and evaporator suction return line ai 
appropriate tape. 

CAUTION 

Always replace the dehydrator every time the refrigeration pressure system has been c 

(9) Replace the dehydrator and leak test the dehydrator flare fittings in accordance ' 
5-24. 

e. Reassemble. Reassemble the air conditioner as follows: 

(1) Install the conditioned air filter element, the filter retaining bracket, and the five at 
and washers. 

(2) Install the evaporator intake grille and the 12 attaching screws and washers. 

(3) Install the front fresh air damper control knob, aline the setscrew with the flat or 
tighten the setscrew. 

f. Evacuate and charge the refrigeration system in accordance with paragraphs 5-11 and 


5-21. QUENCH VALVE 


See figure 5-8. 


e quench valve is a thermal expansion valve that meters liquid refrigerant into the suction 
essor to cool the hot vapors recirculated by the pressure regulating valve. The rate of refriger 
e quench valve is controlled by a temperature sensing bulb attached to the valve through 
ensing bulb is mounted on the suction line to the compressor at a point after the returned 
jvaporator and the recirculated vapor have joined. 


a. Access. The quench valve is located in the lower center section near the front, directly ti 
junction box. The sensing bulb Is attached to the suction line directly above the comf 
back of the cabinet. To gain access to the quench valve, it is only necessary to loose 



(2) Unwrap the insulation from the suction line so that the quench valve sensing bulb and an adjacei 
section of the line is exposed. 

(3) Insert the lead to a thermocouple probe through the circuit breaker access hole in the lower froi 
panel, attach the probe to the exposed section of the suction line using a small gob ol therm, 
mastic, if available, to improve conductivity, then rewrap the insulation around the sensing bul 
probe, and suction line. 

(4) Insert a refrigerant hose through the circuit breaker access opening and connect the hose to It 
suction service valve. 

(5) Install a suitable pressure gage to the outside end of the hose. 

(6) Open the suction service valve and note the pressure indicated on the gage, and the temperatui 
indicated on the meter. 


NOTE 

The static pressure in the refrigeration system when the air conditioner if OFF is the pressure- 
temperature relationship at the given temperature of the refrigerant as shown in Table 5-1 . For 
example; At an ambient temperature of 80“F f26.7®C) the static pressure should be approx- 
imately 145 psi {10.2 kg/cm2). 

(7) Install the lower front panel and tighten the five panel fastener screws. 

(8) Set the temperature thermostat control knob full INCREASE (clockwise), start the air conditioner 
COOL mode, note that the suction pressure drops to 58 ± 2 psi (4.0 ± 0.2 kg/cm^) and allow U 
compressor to run for at least 20 minutes. If the pressure is not within the above limits, test the opar 
tion of the pressure regulating valve (para 5-28) before proceeding with quench valve test. 


NOTE 

Except in a very hot climate, with the ambient temperature above 90®F {32.2®C), the refrigera- 
tion system will be in a bypass cycle with a maximum volume of hot discharge vapor being 
recirculated back to the suction side of the compressor through the pressure regulator valve 
and the quench valve. 

(9) Observe that the temperature indicated remains stable for a mimimum of two minutes, then find tl 
saturation temperature for the pressure indicated on the gage, using Table 5-1. For example: Tl 
saturation temperature for a refrigerant pressure of 69 psi (4.85 kg/cm 2 ) is 40°F (4.4‘'C). 

(10) Compare the saturation temperature with the indicated temperature. The indicated temperatu 
should be 25 ± 5®F (13.9 ± 2.2'’C) higher than the saturation temperature. If the indicated tei 
perature is not within the above limits, the quench valve is not functioning properly and should ' 
replaced. 


Removal. Remove the quench valve as follows: 


Be sure the refrigeration system is fully discharged and purged, and that dry nitrogen is flowing 
through the system at the rate of 1 - 2 cfm (0.028 - 0.057 m^/minute) before beginning removat of 
the valve. 

) Unwrap the insulation from the suction line as necessary to expose the quench valve sensing bulb 
and the fittings on the body of the valve that must be debrazed. Take care to note the position (center 
top of suction line) of the bulb. 

) Loosen the screw and nut in the loop clamp that attaches the sensing bulb to the suction line, and 
pull the bulb out of the clamp. 

) Refer to figure 5-8 and remove all the removable components from the valve body. 

} Remove the two screws and spacers that attach the valve body to its mounting bracket. 

'} Debraze the suction line tubing from the valve body, and remove the valve body, 
istallation. Install the quench valve as follows: 

} Refer to figure 5-8 and disassemble all removable components from the valve body. 

I) Be sure dry nitrogen is flowing through the system, then position the valve body and braze the joints 
to the suction line tubing. 

i) Install the two screws and spacers that attach the valve body to its mounting bracket. 

•) Refer to figure 5-8 and assemble the removed components on the valve body. 

)) Insert the sensing bulb into Its mounting loop clamp and tighten the screw and nut. Be sure the bull: 
is centered on the top of the suction line. 

i) Leak test the entire refrigeration system In accordance with paragraph 5-10; repair brazed joints a{ 
necessary. 

') Rewrap the insulation (item 4, section U, Appendix C) around the quench valve sensing bulb and thi 
suction tubing at the valve body joints and secure with appropriate tape (item 3, section II, Append!; 
C). 

CAUTION 

Always replace the dehydrator after each time the refrigeration pressure system has been 
opened. 

0 Replace the dehydrator and leak test the dehydrator flare fittings in accordance with paragrapl 
5-24. 

;eassembly. The only reassembly necessary is to install the lower front panel and tighten the five pane 
jstener screws. 

vacuate and charge the refrigeration system in accordance with paragraphs 5-11 and 5-12. 
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lally open valve is held closed by an electrical signal during bypass cycles when operating in the C 
node. 

a. Access. The liquid flow solenoid valve Is located in the center of the evaporator intake section abov 
conditioned air filter. To gain access to the valve: 

(1) Loosen the setscrew and remove the front fresh air damper control knob. 

(2) Remove the 12 attaching screws and washers, and remove the evaporator intake grille. 

(3) Remove the five attaching screws and washers, and remove the filter retaining bracket and ci 
tloned air filter element. 

b. Testing. Electrically test the coll of the solenoid valve as follows: 



Disconnect input power to the air conditioner before performing any maintenance on the 
electrical system. Voltages used can be lethal. 

(1) Disconnect input power at Its source. 

(2) Disconnect wiring harness connector P6 from connector J6 on the solenoid valve. 

(3) Use a continuity tester or a multimeter set on the lowest OHMS scale to check for continuity bet 
pins 1 and 2 in connector J6. If continuity Is not found, the coil is open and must be replacet 

(4) Use the continuity tester or multimeter to check for continuity between each pin in connector J( 
the coll casing. If continuity is found between either pin and the case, the coil Is groundec 
should be replaced. 

(5) if continuity checks are satisfactory, apply 24 volts dc from an external power supply across 
and 2 in connector J6, and listen for a sharp click when the valve changes position. If a click 
heard, internal valve problems are indicated and the entire valve should be replaced. 

c. Coil Replacement. The coil can be replaced without opening the refrigeration pressure system. Re 

figure 5-9 and replace the coil as follows: 



Do not attempt any disassembly of the solenoid valve other than coil removal with a refrigerant 
charge in the system. Refrigerant will be sprayed out dangerously if the screws that attach the 
tube and plunger assembly to the valve body are loosened. 


(1 ) Remove the nut that attaches the coil to the valve body, and remove the coll and connector a: 
bly. 

(2) Remove the four screws and nuts that attach the connector to the adapter on the coil. 
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(b) heed the con leads through tne gasKei, soiaer inem to me pms m me connector, men mstai 
gasket/connector, and the four attaching screws and nuts on the adapter. 

(7) Install the coil and connector assembly, and the attaching nut on the valve body. 

d. Removal. Remove the liquid flow solenoid valve as follows: 



Be sure the refrigeration system is fully discharged and purged and that dry nitrogen is flowing 
through the system at a rate of i - 2 cfm (0.028-0.057 m^/minute) before starting valve removal. 

(1) Remove the nut that attaches the coil to the valve body, and remove the coil and conne 
assembly. 

(2) Remove the two screws that attach the tube and plunger assembly to the valve body, remove the 
and plunger assembly, and then all other removable internal components from the valve bod^ 

(3) Remove the two screws and washers that attach the valve body to its mounting bracket. 

(4) Debraze the joints of the refrigerant tubing from the valve body, and remove the valve body, 
e. Installation. Install the liquid line solenoid valve as follows: 

(1) Disassemble all removable components from the new valve. 

(2) Be sure dry nitrogen is flowing through the system, then position the valve body and braze the | 
of the refrigerant tubing to the valve body. 

(3) Install the two screws and washers that attach the valve body to its mounting bracket. 

(4) Reassemble the internal components in the valve body and install the tube and plunger asset 
and two attaching screws. 

(5) Install the coil and connector assembly, and attaching nut on the valve body. 

(6) Connect wiring harness connector P6 to valve connector J6. 

(7) Leak test the entire refrigeration system In accordance with paragraph 5-10; repair brazed join 
necessary. 


CAUTION 

Always replace the dehydrator after each time the refrigeration pressure system has been 
opened. 

(8) Replace the dehydrator and leak test the dehydrator flare fittings in accordance with para( 
5-24. 



2) Install the evaporator intake grille and the 12 attaching screws and washers. 

3) Install the front fresh air damper control knob, aline the setscrew with the flat on the shaft, an 
tighten the setscrew. 

4) Connect input power at its source. 

[vacuate and charge the refrigeration system in accordance with paragraphs 5-11 and 5-12. 


■ PRESSURE EQUALIZER SOLENOID VALVE | See figure 5-10. 

essure equalizer solenoid valve is controlled by the mode selector switch to equalize the pressure acros 
Tipressor at all times, except when operating in COOL mode. This normally open valve is held closed t 
ctrical signal when the mode selector switch is in the COOL position. 

\ccess. The pressure equalizer solenoid vatve is located in the lower front section of the cabinet, direct 
0 the right of the junction box. To gain access to the valve, it is only necessary to loosen the five pan 
astener screws and remove the lower front panel. 

resting. Electrically test the coll of the solenoid valve as follows: 



Disconnect input power to the air conditioner before performing any maintenance on the 
electrical system. Voltages used can be lethal. 

1) Disconnect input power at its source. 

2) Disconnect wiring harness connector P5 from connector J5 on the solenoid valve. 

3) Use a continuity tester or a multimeter set on the lowest OHMS scale to check for continuity betwei 
pins 1 and 2 in connector J6. If continuity Is not found, the coil is open and must be replaced. 

4) Use the continuity tester or multimeter to check for continuity between each pin in connector J5 ai 
the coil casing. If continuity Is found between either pin and the case, the coil is grounded and mi 
be replaced. 

5) If continuity checks are satisfactory, apply 24 volts dc from an external power supply across pins 
and 2 in connector J5, and listen for a sharp click when the valve changes position. If a click Is n 
heard, internal valve problems are Indicated and the entire valve should be replaced. 

Doil Replacement. The coil can be replaced without opening the refrigeration pressure system. Refer 

igure 5-10 and replace the coil as follows: 



Do not attempt any disassembly of the solenoid valve, other than coil removal, with a 

!> l.U^ ...ill .^1. . :t aU-. 
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Figure 5-10. Pressure Equalizer Solenoid Valve 


{1} Remove the nut that attaches the coil to the valve body, and remove the coil and connector i 
bly. 

(2) Remove the four screws and nuts that attach the connector to the adapter on the coil. 

(3) Pull the connector away from the adapter, unsolder the coil leads from the pins in the connect 
remove the connector and gasket. 

(4) Remove the adapter from the coll casing. 

(5) Feed the leads of the new coil through the adapter, and then install the adapter on the coil < 


86 sure the refrigeration system is fully discharged and purged, and that dry nitrogen is flowing 
through the system at the rate of 1 - 2 cfm (0.028 - 0.057 mVminute) before starting valve 
removal. 


(1 ) Remove the nut that attaches the coil to the valve body, and remove the coil and connector asse 
bly. 

(2) Remove the two screws that attach the tube and plunger assembly to the valve body, remove the tu 
and plunger assembly, and then remove all other removable components from the valve body. 

(3) Remove the two screws and washers that attach the valve body to its mounting bracket. 

(4) Debraze the joints of the refrigerant tubing from the valve body, and remove the valve body. 

Installation. Install the pressure equalizer solenoid valve as follows; 

(1) Disassemble all removable components from the new valve. 

(2) Be sure dry nitrogen is flowing through the system, then position the valve body and braze the joi 
of the refrigerant tubing to the valve body. 

(3) Install the two screws and washers that attach the valve body to its mounting bracket. 


(4) Reassemble the internal components in the valve body, and install the tube and plunger assemk 
and two attaching screws. 

(5) Install the coil and connector assembly, and attaching nut on the valve body. 

(6) Connect wiring harness connector P5 to valve connector J5. 


(7) 


Leak test the entire refrigeration system in accordance with paragraph 5-10; repair brazed joints 
necessary. 

CAUTION 


Always replace the dehydrator after each time the refrigeration pressure system has been 
opened. 


(8) Replace the dehydrator and leak test the dehydrator flare fittings in accordance with paragri 
5-24. 


Reassembly. The only reassembly required is to Install the lower front panel, tighten the five pa 
fastener screws, and reconnect input power at Its source. 

Evacuate and charge the refrigeration system In accordance with paragraphs 5-11 and 5-12. 

See figure 5-1 1 . 


14. SIGHT GLASS 





has an indicator that is coated with a materia) that Is moisture sensitive. The indicator is bright gr 
and fades through chartreuse hues when exposed to varying degrees of moisture until It become 
when saturated. 

a. Access. The sight glass is mounted to the inside of the upper back panel, directly to the left c 
filter mounting frame. The mounting screws and washers are installed from the outside of tt 
panel. To gain access to the sight glass: 

(1) Loosen the setscrew and remove the front fresh air damper control knob. 

(2) Remove the 12 attaching screws and washers, and remove the evaporator intake gri 


Be sure the refrigeration system is fully discharged and purged, and that dry nitrogen is flowing 
through the system at a rate of 1 - 2 cfm (0.028 - 0.057 mVminute) before starting sight glass 
removal. 


(1) Remove the two attaching screws and washers from the outside of the upper back panel, t 
remove the sight glass mounting bracket from the inside. 

(2) Oebraze the joints of the refrigerant tubing from the sight glass. 

(3) Remove the sight glass and the gasket and spacer between it and the upper back panel. 


Installation. Install the sight glass as follows: 

(1 ) Be sure dry nitrogen is flowing through the system, then position the spacer, gasket, and sight gl 
and braze the joints on the refrigerant tubing to the sight glass. 

(2) Position the sight glass mounting bracket on the inside and Install the two attaching screws 
washers from the outside of the upper back panel. 


(3) 


Leak test the entire refrigeration system In accordance with paragraph 5-10; repair brazed joint 
necessary. 

r caution"! 


Always replace the dehydrator after each time the refrigeration pressure system has been 
opened. 

(4) Replace the dehydrator and leak test the dehydrator flare fittings In accordance with paragi 
5-24. 


Reassembly. Reassemble the air conditioner as follows: 

(1) Install the conditioned air filter element, the filter retaining bracket and the five attaching screws 
washers. 

(2) install the evaporator intake grille and the 12 attaching screws and washers. 

(3) Install the front fresh air damper control knob, aline the setscrew with the flat on the shaft and tig 
the setscrew. 

Evacuate and charge the refrigeration system In accordance with paragraphs 5-11 and 5-12. 


. DEHYDRATOR 


See figure 5-12. 


3hydrator is a metal canister containing a desiccant filtering media. The liquid refrigerant from the ( 
r coil flows through the dehydrator before It is delivered to the evaporator coll. The dehydrator mus 
ed after each time the refrigeration pressure system has been opened for any reason. Replacement ol 
rator should be the final maintenance action prior to evacuation and charging of the system. 



(1) Loosen the setscrew and remove the front fresh air damper control knob. 

(2) Remove the 12 attaching screws and washers, and remove the evaporator intake grille. 

(3) Remove the five attaching screws and washers, and remove the filter retaining brae 
conditioned air filter element. 

b. Removal. Remove the dehydrator as follows: 



Be sure the refrigeration system is fully discharged. If the flare fittings are loosened when the 
system is charged, liquid refrigerant will be sprayed out dangerously. 

(1) Disconnect the flare fitting at each end of the dehydrator canister. 

(2) Remove the two nuts, washers, and screws that attach the two cushioned loop clamps 
dehydrator mounting bracket. Hold the dehydrator when removing the screws to prevent it fr 
ing. 

(3) Remove the dehydrator and loop clamps, remove the loop clamps from the canister for rei 
discard the dehydrator. 


c. Installation. Install the new dehydrator as follows: 



Replacement dehydrators are packaged with sealing caps on the flare fittings to prevent 
moisture contamination of the desiccant filtering media. Remove these caps immediately prior 
to installation. Never install a dehydrator from which caps have been removed for an extended 
or unknown period of time. 


(1 ) Position the two cushioned loop clamps on the canister for mounting so that the directional 

row on the canister is nointeri to the rinht hanrt «iHo nf tho air oonHitionor 



={eassembly. Reassemble the air conditioner as follows: 

;i) Install the conditioned air filter element, the filter retaining bracket, and the five attaching screw 
and washers. 

,2) Install the evaporator intake grille, and the 12 attaching screws and washers. 

'3) Install the front fresh air damper control knob, align the setscrew with the fiat on the shaft, an 
tighten the setscrew. 


Evacuate and charge the refrigeration system in accordance with paragraphs 5-11 and 5-12. 


. PRESSURE CUTOUT SWITCHES 


See figure 5-13. 


gh-pressure and low-pressure cutout switches are protective devices that interrupt electrical power 
mpressor if discharge pressure rises too high or suction pressure falls too low. These are both pressu 
ed, single-pole, double-throw switches provided with manual reset buttons. The high-pressure switch 
lly closed and trips open if the discharge pressure rises above 460 psi (32.4 kg/cm2). The low-pressu 
Is normally open, is held closed as long as suction pressure remains above 7 psi (0.5 kg/cms), and tr 
on lower pressure. Refrigerant pressure is provided to the switches through capillaries that a 
cted to the refrigerant lines adjacent to the discharge and suction service valves. 


Access. The high-pressure and low-pressure cutout switches are mounted in a single enclosure which 
attached to the inside or the lower left-hand side of the lower back panel of the cabinet, with the reset bi 
;ons protruding through the panel. Since the location of the switch enclosure is directly behind the cor 
sressor, it can be reached through the lower front panel opening only with great difficulty. The recor 
Tiended method of access is to refer to paragraphs 4-33 and figure 4-34 and remove the lower back pan( 


resting. After the lower back panel is removed, electrically test the switches as follows: 



Disconnect input power from the air conditioner before performing any maintenance on the 
electrical system. Voltages used can be lethal. 


NOTE 

In this case, input power should already have been disconnected as part of the procedure for 
removal of the lower back panel. 

;i) Disconnect wiring harness connector P16 from connector J16 on the enclosure. 

[ 2 ) Press and release each reset button to Insure switches are not tripped, then use a continuity tester 
a multimeter set on the lowest OHMS scale to check for continuity between pins 1 and 2 in conned 
J16. Since the switches are electrically connected In series. If there is continuity between the plr 
both switches are properly closed. If either switch Is open, there will be no continuity. 

3) Remove the two screws and washers that attach each switch to the bottom of the enclosure. 

;4) Pull both switches out of the enclosure, being careful not to damage or kink the capillaries. 







Removal. Assuming the above tests have been performed, remove a defective pressure cutout switc 
follows: 



Be sure the refrigeration system is fully discharged and purged, and that dry nitrogen is flowing 
through the system at the rate of 1 - 2 cfm (0.028 - 0.057 mVminute) before disconnecting the 
capillary. 

(1) Disconnect the flare fitting on the capillary from the adapter on the refrigerant line. 

(2) Pull the capillary through to the back and remove the switch. 

Installation. Install a pressure cutout switch as follows; 

(1) Carefully feed the capillary through the compressor section from the back. 

(2) Connect the flare fitting on the capillary to the adapter on the refrigerant line. 

CAUTION 

Always replace the dehydrator after each time the refrigeration pressure system has been 
opened. 

(3) Replace the dehydrator in accordance with paragraph 5-24 and leak test the flare fitting on bot 
dehydrator and the capillary of the pressure cutout switch. 

(4) With leak test pressure in the system, first press and release the reset buttons on both prei 
cutout switches, then use a continuity tester or a multimeter to check for continuity bet 
terminals 1 and 2 on each switch to ensure that both switches are closed properly. 

(5) Connect the appropriate wire terminal to the terminals on both switches. 

(6) Push both switches into the enclosure being careful not to damage or kink the capillaries ' 
positioning them and their grommets In the slots in the enclosure. 

(7) Install the two screws and washers that attach each switch to the bottom of the enclosure. 
Reassembly. Refer to paragraph 4-33 and figure 4-34 and install the lower back panel. 

Evacuate and charge the refrigeration system in accordance with paragraphs 5-11 and 5-12. 


. CONDENSER COIL 


See figure 5-14. 


Dndenser coil is a heat exchanger that serves to cool the hot. compressed refrigerant vapor fron 




I Refer to paragraph 4-33 and figure 4-34 and remove the lower back panel. 

\ Refer to paragraph 4-25 and figure 4-24 and remove the junction box. 

I Refer to the applicable portions of paragraphs 4-26.b. (3) and 4-26.b. (4) and remove the upper end o 
the J17-J18. J19-J20, and J12-P14 wiring harnesses so that the wires are puiled down through th< 
grommets in the condenser coil frame and are out of the way. 



3e sure the refrigeration system is fully discharged and purged, and that dry nitrogen is flowing 
:hrough the system at a rate of 1 - 2 cfm (0.028 - 0.057 mVminute) before debrazing. 

Discharge and purge the refrigerant system. See paragraphs 5-8 and 5-9. 

See figure 5-14 and debraze tube assemblies as Indicated to provide a clear area down to the heigh 
of the compressor. 

Total ly remove al I clamps and brackets from the sides of the cabinet in the lower section down to thi 
height of the compressor. 

Remove the three nuts, washers, and screws that attach the lower left hand condenser coil mountin' 
bracket to the left side panel of the casing, then remove the two screws, flat washers and loc 
washers that attach the bracket to the condenser coll frame, and remove the bracket. 

Remove the two nuts, washers, and screws that attach the lower right hand condenser coil mountin' 
bracket to the right side panel of the casing, then remove the two screws, flat washers, and loc 
washers that attach the bracket to the condenser coll frame, and remove the bracket. 

Support, or have someone hold the condenser coll, then remove the three screws, flat washers, an 
lock washers that attach the condenser coll frame to the upper mounting bracket on each side. 

CAUTION 

'ake care not to damage coil return bends on side panel retained nuts when removing the con- 
lenser coil. Coll fins are sharp and easily damaged. Use rags or wear gloves when removing 
:oil to avoid cuts and reduce fin damage. 

) Carefully work the condenser coil out the back of the casing. 

tallation. Install the condenser coil as follows: 

Carefully work the condenser into position through the back of the casing. 

Support, or have someone hold the condenser coll in position, and install the three screws, fig 
washers, and lock washers that attach the condenser coi! frame to the upper mounting bracket oi 
each side. 



lock washers that attach it to the condenser coil frame, then install the three screws, washers, a 
nuts that attach the bracket to the left side panel of the casing. 

(5) Be sure dry nitrogen is flowing through the refrigeration system, then reassemble and braze all joir 
of refrigerant tubing disassembled for removal of the condenser coil. 

(6) Reinstall all clamps and brackets in the upper section of the compressor compartment. 

(7) Refer to the applicable portions of paragraphs 4-26.e.(4) and 4-26.3.(5) and install the upper ends 
the J17-J18. J19-J20, and J12-P14 wiring harnesses. 

(8) Check fins for dents, bent edges or any condition that would block or distort airflow. Straighten i 
damaged fins with a plastic fin comb. 

(9) Leak lest the entire refrigeration system in accordance with paragraph 5-10; repair brazed joints 
necessary. 

f caution "! 


Always replace the dehydrator after each time the refrigeration pressure system has been 
opened. 

(10) Replace the dehydrator and leak test the dehydrator flare fittings in accordance with paragra 
5-24. 


Reassembly. Refer to paragraph 4-33 and figure 4-34 and install the lower back panel. 


Evacuate and charge the refrigeration system in accordance with paragraphs 5-1 1 and 5-1 2. 


28. COMPRESSOR 


See figure 5-15. 


compressor and motor assembly are hermetically sealed in a metal canister. The crankcase hea' 
nent, the heater thermostat, and the electrical connector are attached to the canister externally and may 
aced without opening the refrigeration pressure system. 


Access. The compressor is located in the lower right hand side of the cabinet and is mounted on the bai 
To gain access to the compressor, it is only necessary to loosen the five panel fastener screws a 
remove the lower front panel. 


Testing. Electrically test the heater element, heater thermostat, wiring harness, and motor as followj 



Disconnect input power to the air conditioner before performing any maintenance to the 
electrical system. Voltages used can be lethal. 


(1) Disconnect input power at its source. 

(2) Disconnect wiring harness connector P11 from connector J11 in the compressor terminal box. 




FI g u re 5-1 5. Compressor. 


sped the internal wiring in the terminal box to ensure no wires are broken or grounded. 

je a continuity tester or a multimeter set on the lowest OHMS scale to check for continuity between 
ns G and H in connector J11. If there is continuity between these pins, both the heater element and 
ermostat are all right. If there is no continuity between the pins, bare the splice between the heater 
ad and thermostat lead, and separately check for continuity between pin G and the splice, and pin 
and the splice. If there is continuity between pin G and the splice, but not between pin H and the 
lice, the heater element is all right and the thermostat is bad. If there is continuity between pin H 
d the splice, but not between pin G and the splice, the thermostat is ail right and the heater 
jment is bad. If there is no continuity between either pin and the splice, both the element and the 
srmostat are bad. 

.0 the continuity tester or multimeter to check for continuity between potted terminals 1 and 2. If 
3re is no continuity, the motor thermal overload, overcurrent protector is open and the compressor 
jst be replaced. 
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connector J11. 

(3) To remove the heater element, pull the leads through the grommet In the bottom of the terminal 
remove the spring between the ends of the element, spread the element and work It to the top o' 
compressor for removal. 

(4) To remove the thermostat, pull the leads through the grommet In the bottom of the terminal box 
pull the thermostat out of Its mounting hole. 

(5) To install the heating element, spread the new element as little as possible while working it ovei 
top of the compressor and down into position, install the spring between the ends, and feed the l€ 
through the grommet in the bottom of the terminal box. 

(6) To install the thermostat, push it into Its mounting hole, and feed the leads through the grommi 
the bottom of the terminal box. 

(7) Slip a piece of shrink tube insulation over one of the leads to be spliced, solder the splice, posi 
the shrink tube and heat it. 

(8) Solder the other heater lead to pin G in connector Jll, or the other thermostat lead to pin I 
connector J11. 

d. Removal. The compressor is mounted to the cabinet base by four bolts that are inserted from the un 

side of the base. In order to remove the compressor, It is necessary that the entire air conditlone 

raised and placed on blocks of sufficient height to allow for removal of these bolts from below the b 

Remove the compressor as follows: 

(1) Remove the hardware used to anchor the cabinet base. 

(2) Remove the upper support from the back of the cabinet, if used. 

(3) If installed in an exterior wall, remove the filler plate above the top panel and remove the insula 
between the sides of the cabinet and the wall. 

(4) If appropriate, remove the condensate drain line from the base fitting. 

(5) Attach an overhead hoist to the lifting fitting on each side of the cabinet, using a sling and sprei 
bar. 

(6) Raise the cabinet and place it on blocks at least four inches high. (If installed in a wall, the cab 
may have to be moved into the room so that It can be raised high enough.) Be sure the blocks do 
obstruct the holes in the base through which the compressor mounting bolts must be removec 

(7) Disconnect wiring harness connector P11 from connector J11 on the compressor terminal box 

(8) Unwrap the insulation from the suction line so that the joint on the compressor is exposed. 






bolt heads from beneath the base while the nuts are removed.) Remove the bolts, flat washers and 
rubber washers from the underside of the base. 



'he compressor weighs approximately 85 lbs. (38.6 kg). Use care in the following steps to avoid 
:rushlng the hands. 

) Lever or tilt the compressor and remove the spacer and rubber washer from under each of the four 
mounting legs. 

) Remove the compressor through the lower front panel opening, 
tallation. Install the compressor as follows: 

Lift the compressor through the lower front panel opening and position it on the cabinet base. 

Lever or tilt the compressor and install the rubber washer and spacer between each of the four 
compressor mounting legs and the base. 

Install a flat washer and a rubber washer on each of the four mounting bolts, then insert the bolts 
from beneath the base and Install the nuts on the bolts. 

Be sure dry nitrogen Is flowing through the system, then reassemble discharge and suction 
refrigerant tubing, and braze all joints. 

Leak test the entire refrigeration system in accordance with paragraph 5-10: repair brazed joints aj 
necessary. 

Rewrap the insulation around the suction line and secure with appropriate tape. 

Connect wiring harness connector P1 1 to connector J11 on the compressor terminal box. 


CAUTION 

Mways replace the dehydrator after each time the refrigeration pressure system has been 
jpened. 

Replace the dehydrator and leak test the dehydrator flare fittings in accordance with paragrapf 
5-24. 


Raise the cabinet with the overhead hoist, remove the blocks, position as necessary for installation 
lower to the floor, and remove the hoist, sling, and spreader bar. 

0 Install the hardware used to anchor the cabinet base. 

) If used, install the upper support on the back of the cabinet. 

) If installed in a wall opening, install the filler plate above the top panel, and the insulation betweer 



g Evacuate and charge the system in accordance with paragraphs 5-1 1 and 5-1 2. 


5-29. PRESSURE REGULATING VALVE 


See figure 5-16. 


The pressure regulating valve opens on response to decreasing pressure on its outlet side. Its purpo 
allow recirculation of refrigerant vapor from the discharge side of the compressor to the suction sidi 
compressor at a rate necessary to maintain a minimum pressure in the suction line. 


a. Access. The pressure regulating valve is located at the left side of the lower section of the c 
directly behind the junction box. To gain access to the pressure regulating valve for testing and 
ment, it is only necessary to loosen the five panel fastener screws, and remove the lower front 

b. Testing/Adjustment. Test the operation and adjust the pressure regulating valve as follows: 

(1) Loosen the four panel fastener screws and remove the circuit breaker access panel from the 
of the lower front panel. 

(2) Insert a refrigerant hose through the circuit breaker access opening and connect the hos< 
suction service valve. Install a suitable pressure gage to the outside end of the hose. 

(3) Open the suction service valve and note the pressure indicated on the gage. 


NOTE 

The static pressure in the refrigeration system when the air conditioner is OFF is the pressure- 
temperature relationship at the given temperature of the refrigerant as shown in Table 5-1. For 
example: At an ambient temperature of 80®F {26.7'’C) the static pressure should be approx- 
imately 145 psi (10.2 kg/cm2). 

(4) Install the lower front panel and tighten the five panel fastener screws. 



kg/cm2) shortly after the compressor stares, ana men remain consiani. 

i) To adjust suction pressure, remove the button plug from the top of the pressure regulating valve ai 
turn the adjusting stem clockwise to raise (increase) pressure, or counterclockwise to low 
(decrease) pressure. If pressure is low (below 56 psi) and cannot be raised by adjustment, the pre 
sure regulating valve must be replaced. U the pressure is high (above 60 psi) and cannot be loweri 
by adjustment, test the operation of the quench valve (para 5-20) before replacing the pressu 
regulating valve. 

emovat. Remove the pressure regulating valve as follows: 



Be sure the refrigeration system is fully discharged and purged, and that dry nitrogen is flowing 
through the system at a rate of 1-2 cfm (0.028 -0.057 m^/minute) before beginning removal of 
the valve. 

) Refer to paragraph 4-25. b. and figure 4-24 and remove the junction box. 

!) Remove the nut, washer, screw, and loop clamp that attach the pressure regulating valve to the I 
side panel of the casing. 

!) Debraze the suction tubing joints from the valve, and remove the valve, 
istallation. Install the pressure regulating valve as follows: 

) Be sure dry nitrogen is flowing through the system, then position the valve, and braze the suction 11 
joints to the valve. 

!) Leak test the entire refrigeration system In accordance with paragraph 5-10: repair brazed joints 
necessary. 

1) Install the screw, loop clamp, washer, and nut that attach the valve to the left side panel of the c. 
ing. 

I) Refer to paragraph 4-25. g. and figure 4-24 and Install the junction box. 

CAUTION 

Always replace the dehydrator after each time the refrigeration pressure system has been 
opened. 

)) Replace the dehydrator and leak test the dehydrator flare fittings in accordance with paragra 
4-24. 

eassembly. The only reassembly required is to Install the lower front panel and tighten the five pai 
istener screws. 



B recelvsr is a collection chamber for the refrigerant as it is condensed from a vapor into a liquid. As 
Tipressed refrigerant from the discharge of the compressor enters the tubing in the condenser coil 
Dor As the air passing over the outside of the coil removes heat, the vapor begins to condense ini 
)plels and there is a mixture of vapor and liquid in the tubing. The receiver is connected to the conder 
)ing about halfway through the condenser coil. The receiver serves two purposes: (1) Collection oftf 
the receiver ensures that liquid refrigerant delivered into the lines and valves to the evaporator coil c 
nimum of vapor bubbles; (2) retention of the liquid refrigerant in the receiver minimizes the flowback 
0 the discharge line of the compressor when the compressor is stopped. 

a. Access. The receiver is located in the lower left hand side of the cabinet, directly behind the junci 
and the pressure regulating valve. However, the joints to the condenser coil tubing are made \ui 
the lower lefl hand back corner of the condenser coll. To gam access to the receiver, it is nece 
refer to paragraph 4-33 and figure 4-34. and remove the lower back panel. 



receiver 
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Figure 5-17. Receiver 


b. Removal. Remove the receiver as follows: 



Be sure the refrigeration system is fully discharged and purged and that dry nitrogen is flowinc 
through the system at a rate of 1-2 cfm (0.028 - 0.067 m^/minute) before debrazing. 

(1 ) Remove the two nuts, washers, screws, and loop clamps that attach the receiver to the left si 
of the casing. 


[2) Debraze the ioints of the condenser coil tubina from the inlet and outlet tubing on the rece 



3) Leak test ihe entire refrigeration system in accordance with paragraph 5-10; repair brazed joints 
necessary. 



Always replace the dehydrator after each time the refrigeration pressure system has been 
opened. 

t) Replace the dehydrator and pressure test the dehydrator flare fittings in accordance with paragr, 
5-24. 


eassembly. Refer to paragraph 4-33 and figure 4-34 and install the lower back panel. 


vacuate and charge the refrigeration system in accordance with paragraphs 5-11 and 5-12. 


CHECK VALVE 


See figure 5-4. 


9ck valve allows liquid refrigerant to flow from the outlet of the condenser coil into the refrigera 
components in the upper section of the cabinet, but prevents it from flowing back in the opposite dii 
e check valve prevents a gravity flowback of liquid refrigerant into the condenser that might flood 
ssor discharge line when the compressor is not running. 


kccess. The check valve is located above and near the back of the upper left-hand corner of the ' 
enser coil. To gain access to the check valve, it is only necessary to remove the 12 attaching sen 
Dck washers, and flat washers, and remove the condenser intake screen. 



Be sure the refrigeration system is fully discharged and purged, and that dry nitrogen is flowing 
through this system at a rate of 1-2 cfm (0.028 - 0.057 m^/minute) before debrazing. 

smoval. Debraze the joints of the refrigerant tubing from the valve body, and remove the check vt 

stallation. Install the check valve as follows; 


) Be sure dry nitrogen is flowing through the refrigeration system, then position the check valve 
sure the directional flow arrow is pointed UP, and braze the joints of the refrigerant tubing to 
valve body. 

^ Leak test the entire refrigeration system in accordance with paragraph 5-10; repair brazed joint; 
necessary. 


CAUTION 

Mways replace the dehydrator after each time the refrigeration pressure system has been 
opened. 


Reolace the dehvriratnr and leak te«t the Hehvriratnr flara fittinna in arrnrrtanre »A/lth naranr, 



5-32. PRESSURE RELIEF VALVE 


See figure 5-4. 


The pressure relief valve is a safety device designed to prevent rupture of the refrigeration system that mh 
caused by excessive refrigerant pressure. The valve is preset at manufacture to open at 540 psi (37.8 kg 
and will allow refrigerant to escape from the system if refrigerant pressure exceeds this limit. 


a. Access. The pressure relief valve is located above and near the back of the upper left hand corner 
condenser coil in the refrigerant line immediately after the check valve. To gain access to the pre 
relief valve, it is only necessary to remove the 12 attaching screws, lock washers, and flat washen 
remove the condenser intake screen. 



Be sure the refrigeration system is fully discharged and purged, and that dry nitrogen is flowing 
through the system at a rate of 1-2 cfm (0.028 - 0.057 mVminute) before removing the pressure 
relief valve. 

b. Removal. Hold the fitting on the adapter with a wrench, unscrew the pressure relief valve fro 
adapter, and remove the valve. 

c. Installation. Install the pressure relief vatve as follows: 

(1) Hold the adapter with a wrench, screw the pressure relief valve into the adapter, and tighter 

CAUTION 

Always replace the dehydrator after each time the refrigeration pressure system has been 
opened. 

(2) Replace the dehydrator in accordance with paragraph 5-24, and leak test the flare fittings or 
the dehydrator and the pressure relief valve. 

d. Reassembly. Install the condenser intake screen and the 12 attaching screws, lock washers, ar 
washers. 


e. 


Evacuate and charge the refrigeration system in accordance with paragraphs 5-11 and 5-12. 

See figure 5-18. 


5-33. TANK (ACCUMULATOR) 


This tank serves as a secondary receiver and assists in the assurance of an uninterrupted flow of bubb 
liquid refrigerant to the evaporator expansion valve. 


a. Access. The tank is located at the back in the center of the evaporator intake section abo\. 
conditioned air filter. To gain access to the tank: 

(1) Loosen the setscrew and remove the front fresh air damper control knob. 




Figure 5>1 8. Tank (Accumulator) 


I Remove the five attaching screws and washers, and remove the fiiter retaining bracket ar 
conditioned air fiiter element. 

jmovai. Remove the tank as foliows: 



3e sure the refrigeration system is fuiiy discharged and purgi- 
hrough the system at the rate of 1-2 cfm (0.028-0.057 
ank. 

Refer to paragraph 4-1 5.b. and figure 4-12 and remove 

Remove the two screws and lock washers that attach tl 
ing bracket to the bottom panei of the casing. 

Remove the seven attaching screws and loci 
frame and the fresh air fiiter element. 


Driii out the four round head and four countersi 



(6) Drill out the six blind rivets that attach the top front angle bracket on the tank to the bottom panel of 
the casing. 

(7) Debraze the joint of the refrigerant tubing from the tank, and remove the tank. 

Installation. Install the tank as follows: 

( 1 ) Be sure dry nitrogen is flowing through the system, then position the tank and braze the joint of the 
refrigerant tubing to the tank. 

(2) Temporarily support the tank and leak test the entire refrigeration system in accordance with 
paragraph 5-10; repair brazed joints as necessary. 

(3) Install six blind rivets to attach the top front angle bracket on the tank to the bottom panel of the cas- 
ing. 

(4) Install four blind rivets to attach the ends of the bottom rear angle bracket on the tank to the upper 
back panel of the casing. 

(5) Install the tank baffle, and install four round head and four countersunk blind rivets to attach ittoth€ 
upper back panel of the casing. 

(6) Install the two screws and lock washers that attach the front of the evaporator fan motor mountinc 
bracket to the bottom panel of the casing. 

(7) Refer to paragraph 4-15.e. and figure 4-12 and Install the top panel on the cabinet. 

(8) Install the fresh air filler element, the fresh air filter mounting frame, and the seven attaching screw! 
and lock washers. 


CAUTION 

Always replace the dehydrator after each time the refrigeration pressure system has been 
opened. 

(9) Replace the dehydrator and leak test the dehydrator flare fittings in accordance with paragrapf 
5-24. 

Reassembly. Reassemble the air conditioner as follows: 

(1) Install the conditioned air filter, the filter retaining bracket, and the five attaching screws an( 
washers. 

(2) Install the evaporator intake grille, and the 12 attaching screws and washers. 

(3) Install the front fresh air damper control knob, align the setscrew with the flat on the shaft, an( 
tighten the setscrew. 

Evacuate and charge the refrigeration system In accordance with paragraphs 5-1 1 and 5-12. 



Access. The service valves are located In the front right hand part of the lower section of the cabinet. ‘ 
gain access to the service valves, it is only necessary to loosen the five panel fastener screws, a/ 
remove the lower front panel. 

Removal. Remove service valves as follows: 



Be sure the refrigeration system is fully discharged and purged and that dry nitrogen is flowing 
through the system at the rate of 1-2 cfm (0.028 -0.057 m3/minute) before debrazing. 

(1) Remove the packing nut, stem, packing, and packing washer from the valve to be remove. 

(2) To remove the suction service valve, unwrap the Insulation from the suction line as necessary to e 
pose the tubing joints with the valve body. 

(3) Debraze the joints of the refrigerant tubing from the valve body, and remove the valve body. 

Installation. Install service valves as follows: 

(1) Disassemble the packing nut, stem, packing, and packing washer from the valve body. 

(2) Be sure dry nitrogen is flowing through the system before installing the suction service valve; co 
nect the nitrogen hose to the valve body and start a flow before installing the discharge servh 
valve. 

(3) Position the valve and braze the joints of the refrigerant tubing to the valve body. 

(4) Install the packing washer, packing, stem, and packing nut in the valve body. 

(5) Leak test the entire refrigeration system in accordance with paragraph 5-10; repair brazed joints 
necessary. 

(6) If the suction service valve was replaced, rewrap the Insulation on the suction line and secure w 
the appropriate tape. 


CAUTION 

Always replace the dehydrator after each time the refrigeration pressure system has been 
opened. 

(7) Replace the dehydrator and leak test the dehydrator flare fittings in accordance with paragrai 
5-24. 


Reassembly. The only reassembly necessary is to install the lower front panel and tighten the five par 
fastener screws. 

Evacuate and charoe the refrloeration svstem In accordance with oaraoraohs 5-11 and 5-12. 
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replacing any piece of tubing or fitting in the system: 



Be sure the refrigeration system if fully discharged and purged, and that dry nitrogen i 
through the system at a rate of 1-2 cfm (0.028 - 0.057 mVminute) before brazing or di 

a. Replace tubing and fittings only with equal material, grade, size, length, and shape as t 

b. Leak test the entire refrigeration system In accordance with paragraph 5-10 after any rei 
that required brazing. 


c. Replace the dehydrator and leak test the dehydrator flare fittings as the final step in { 
action that required the refrigeration pressure system to be opened. 

d. Evacuate and charge the refrigeration system in accordance with paragraphs 5-11 e 
other maintenance actions are completed. 



Section/Paragraph 
•air Parts. Special Tools, TMDE, and Support 


ipmer>t I 

eneral 6*1 


lorized General Support Maintenance Actions II 


General 

Casing Insulation 
Lifting Fittings . . . 
Base Assembly . . 


Section 1 

REPAIR PARTS, SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT 


•1. GENERAL 


)air parts are listed and illustrated in TM 5-4120-363-24P. No special tools are required for general suf 
ntenance of the air conditioner. Test, maintenance, and diagnostic equipment (TMDE). and support e( 
'll, includes standard electrical test equipment, and standard pressure and vacuum gages, vacuum pu 
I servicing manifolds found in any general support maintenance refrigeration facility. 


Section II 

AUTHORIZED GENERAL SUPPORT MAINTENANCE ACTIONS 


•2. GENERAL 


I only Items restricted to general support maintenance level by the Maintenance Allocation Chart (MAC 
repair or replacement of insulation or lifting fittings on the casing, and replacement of the cabinet k 
vever, general support maintenance may be called upon, at times, to perform any or all of the MAC i 
jd for organizational and direct support maintenance for rehabilitation or overhaul of an air conditic 


3. CASING INSULATION 


Description. Insulation is provided on the inside of all exterloi surfaces of the evaporator section c 
casing (except for the evaporator Intake and discharge grilles) and on the top of the dividing casing 
tilion between the evaporator and condenser sections. The purpose of this Insulation is to minimize 
gain/loss from the room or enclosure air recirculated through the evaporator section, and to supp 
noise transmission associated with high volume air flow. All insulation In the evaporator section con 
of polyurethane foam material conforming to M1L~I-14511. Each piece of insulation Is glued to the ca 
surface with adhesive conforming to MMM-A-1617, Type ll. In addition adhesive-sealant, Silicone I 
general purpose, Type I, conforming to MIL-A-46106 Is used to seal all cracks between the casing 
panels and the partition between the evaporator and condenser sections. 

Removal. At manufacture, Insulation Is installed In the casing prior to assembly of mechanical, electr 
and refrigeration system components. Complete removal of all insulation requires almost com] 
disassembly of the entire air conditioner. Remove Insulation as follows: 


(1) Disassemble mechanical, electrical, and refriaeratlon comoonenls as necessarv to exoosc 
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Figure 6-1. Insulation 


(2) Use a putty knife, or similar tool, to scrape and peel off as much of the old insulation as possible, 
careful not to scratch the protective finish on the metal surfaces of the casing. 



Acetone and methyl-ethyi-ketone (MEK) are highly flammable and their vapors are potentially 
explosive. Prolonged or repeated inhalation of fumes or contact with the skin can produce toxic 
effects. Wear protective gloves and use only in a well ventilated area, well away from sparks or 
open flame. 

(3) Soften remaining insulation and adhesive with acetone or MEK and scrape with a putty knife. Repi 
softening and scraping as necessary. Wipe clean with a cloth dampened with acetone or MEK. 

Installation. Cut replacement Insulation pieces from a sheet of bulk material. Trim and shape to fit i 

surface on which it Is to be attached and install as follows; 

(1) Brush an even coating of adhesive on both the attaching side of the insulation and the metal surfa 
of the casing. 


(2) Allow adhesive to air dry until It has a tacky feeling but does not stick to the fingers. 



Description. A lifting fitting is provided in the top center of each side panel of the air conditioner casir 
The purpose of these fittings is to provide a means for attaching a sling so that the air conditioner can 
handled with an overhead hoist. 

Removal. Each lifting fitting is attached to the side panel of the casing by eight blind rivets. To remo' 
drill out the rivets and remove the fitting. 

Installation. To install, position the fitting and install eight blind rivets. 



Figure 6-2. Lifting Fitting 


BASE ASSEMBLY 


See figure 6-3. 


Description. The base assembly is a weldment that forms the bottom of the air conditioner cabinet. T 
base also serves as a condensate evaporation pan if an external drain line is not installed. Six rivnuts c 
provided in the upper horizontal surface of the base at each side for the screws that attach the si 
panels of the casing. Six rivnuts are provided In the vertical rear surface of the base for the screws tf 
attach the lower back panel. Four rivnuts, arranged In two pairs, are provided in the upper horizontal si 
face near the front center of the base; the pair nearest the front are for the two screws that attach t 
bracket on the lower right hand side of the junction box; the other pair are for the screws that attach t 
bracket on which the quench and pressure equalizer solenoid valves are mounted. A single rivnut is pi 
vided in the upper horizontal surface near the left rear corner of the base for the screw that attachei 
loop clamp that holds a section of refrigerant tubing. A hole, equipped at manufacure with a clinch nut 
the upper horizontal surface, is provided near each of the four corners of the base for anchoring pi 
poses. Four holes are provided in the upper horizontal surface in the right hand side of the base for t 
compressor mounting bolts. Two drain holes, threaded for standard pipe fittings are provided in thevei 
cal surface at each side of the base; plugs are Installed In all four holes at manufacture. 


Removal. Except for the weight of the compressor, and the difficulty In reaching some of the atlachi 
hardware, the casing with all components installed could be lifted off the base. The recommend 
method for removal of the base assembly is as follows: 


(11 Rfifftr tn nareinranh R.OP. anrl finiira anH romnuo the r*.r(mnrfl«<5nr 



Figure 6-3. Base Assembly 


(3) Remove the six screws and washers that attach the lower back panel and fabric cover t< 

(4) Remove the six screws and washers that attach each side panel of the casing to the be 

(5) Remove the two screws that attach the mounting bracket for the quench and pressurt 
solenoid valves to the base. 

(6) Remove the screw and washer that attach the loop clamp on the refrigerant line to the 

(7) Use a sling and spreader bar attached to an overhead hoist and lift the air conditioner o' 

c. Installation. Install the base assembly as follows: 

(1) Use a sling and spreader bar attached to an overhead hoist to lower the air condltlon( 
base. 


(6) Refer to paragraph 4-25 and figure 4-24 and Install the junction box. 

(7) Refer to paragraph 5-27 and figure 5-14 and Install the compressor. 



APPENDIX A 


REFERENCES 


FIRE PROTECTION 

TB 5-4200-200-10 


A-2. 

LUBRICATION 



C91001L 




A-3. 

PAINTING 





TM 43-01 39 




A-4. 

MAINTENANCE 

] 


DA Pam 738- 

•750 


TM5-4120-363-24P 

A-5. 

CLEANING 




Fed. Spec P-D-680 

A-6. 

DESTRUCTION 

1 

TM 750-244-3 


Hand Portable Fire Extinguishers 
Approved for Army User 


Fuels. Lubricants, Oil and Waxes 


Painting Instructions for Field Use 


The Army Maintenance 
Management System (TAMMS) 

Organizational, Direct Support 
and General Support Maintenance 
Repair Parts and Special Tools 
List 


Dry cleaning solvent 


Procedures for Destruction of 
Equipment to Prevent Enemy Use 


A-7. SHIPMENT AND STORAGE 


TM 740-90-1 Administrative Storage of 

Equipment 


A-0. RADIO SUPPRESSION 


TM 11-483 Radio Interference Suppression 


A-9. TESTING 


TM 9-4940-435-14 


Leak Detector, Refrigerant Gas 










Section 1. INTRODUCTION 


1-1. SCOPE 


s appendix lists Integral Components of and Basic Issue Items (Bll) for the Air Conditioner to help 
enlory items required for safe and efficient operation. 


|.2. GENERAL 


s component of End Items List is divided Into the following sections, 
a. Section II. Integral Components of the End Item. 

3se Items, when assembled, constitute the Air Conditioner and must accompany it whenever it is transfc 
turned in. These illustrations will help you Identify these items. 

D. Section III. Basic issue Items. 

3se are minimum essential items required to place the Air Conditioner in operation, to operate It and to 
m emergency repairs. Although shipped separately packed, they must accompany the Air Conditioner 
operation and whenever it Is transferred between accountable officers. The illustrations will assist you 
d-to-identify items. This manual is your authority to requisition replacement Bll based on Tab!e( 
ganization and Equipment (TOE)/Modificatlon Table of Organization and Equipment (MTOE) authorlzi 
the end item. 


1-3. EXPLANATION OF COLUMNS 


a. Illustration: This column is divided as follows: 

(1) Figure Number. Indicates the figure number of the illustration on which the item is shov 
applicable). 

(2) item Number. The number used to Identify Item catted out in the illustration. 

D. National Stock Number (NSN): Indicates the national stock number assigned to the end item whici 
be used for requisitioning. 

c. Part Number (P/N): Indicates the primary number used by the manufacturer which controls the d( 
and characteristics of the item by means of Its engineering drawings, specifications, standards 
inspection requirements to identify an Item or range of items. 

d. Description: Indicates the federal item name and, if required, a minimum description to identify the 

0- Location: The physical location of each item listed Is given in this column. The lists are design* 
inventory all items in one area of the major Item before moving on to an adjacent area. 

f- Usable on Code: "USABLE ON" codes are Included to help you identify which component items are 
on the different models. Identification of the codes used in this list are: 


CODE 


USED ON 



. Quantity; This column is left blank for use during inventory. Under the received column, list the quantity 
you actually receive on your major item. The date columns are for use when you inventory the major item 
at a later date, such as for shipment to another site. 















Section I. INTRODUCTION 


SCOPE 


pendix lists expendable supplies and materials you will need to operate and maintain the Air Cond 
These items are authorized to you by CTA50-970, Expendable Items (except Medical, Class V. Repa 
Lnd Heraldic Items). 


EXPLANATION OF COLUMNS 


olumn 1 — Item Number. This number is assigned to the entry in the listing and is referenced In th 
arratlve Instructions to identify the material (e.g., "Use cleaning compound, Item 5, App. D"). 

olumn 2 — Level. This column identifies the lowest level of maintenance that requires the listed Iten 
>nter as applicable): 

— Operator/Crew F — Direct Support Maintenance 

— Organizational Maintenance H — General Support Maintenance 

olumn 3 — National Stock Number. This Is the National stock number assigned to the item; us© it 1 
»quest or requisition the item. 

olumn 4 — Description. Indicates the Federal Item name and, if required, a description to identify th 
em. The last line for each item indicates the part number followed by the Federal Supply Code fc 
lanufacturer (FSCM) in parentheses, If applicable. 

olumn 5 — Unit of Measure (U/M). Indicates the measure used In performing the actual maintenanc 
motion. This measure Is expressed by a two-character alphabetical abbreviation (e.g., ea, in, pr). If th 
nit of measure differs from the unit of issue, requisition the lowest unit of issue that will satisfy yoL 
jquirements. 


Section II 

EXPENDABLE SUPPLIES AND MATERIALS LIST 


■ 

(2) 

(3) 

(4) 

(5) 

1 

LEVEL 

NATIONAL 

STOCK 

NUMBER 

DESCRIPTION 

U/M 

■ 

0 

41 30-00-860-0042 

Coaler. Air Filter, 1 pint container 

ea 

I 


8040-00-664-4318 

Adhesive, 1 pint container 

ea 

1 

H 


Tape PPP-T-60 Type IV 
r' wide (81348) 

rl 









Section I — INTRODUCTION 


GENERAL 


his section provides a general explanation of all maintenance and repair functions authorized 
arious maintenance levels. 

he Maintenance Allocation Chart (MAC) in Section II designates overall responsibility for the perfoi 
nee of maintenance functions on the identified end Item or component. The implementation of thema 
mance functions upon the end item or component will be consistent with the assigned maintenar 
motions. 

ection III lists the special tools and test equipment required for each maintenance function 
jferenced from Section II. 

ection IV contains supplemental instructions on explanatory notes for a particular maintenance fu 
on. 


MAINTENANCE FUNCTIONS 


ispect. To determine the serviceability of an Item by comparing Its physical, mechanical and 
lectrical characteristics with established standards through examination. 

est. To verify serviceability and detect incipient failure by measuring the mechanical or electri 
haracteristics of an item and comparing those characteristics with prescribed standards. 

ervice. Operations required periodically to keep an Item In proper operating condition, i.e., to clean ( 
ontamlnate), to preserve, to drain, to paint, or to replenish fuel, lubricants, hydraulic fluids, or cc 
ressed air supplies. 

djust. To maintain, within prescribed limits, by bringing Into proper or exact position, or by setting 
perating characteristics to specified parameters. 

line. To adjust specified variable elements of an Item to bring about optimum or desired performan 

alibrate. To determine and cause corrections to be made or to be adjusted on instruments or t 
measuring and diagnostic equipments used in precision measurement. Consists of comparisons of t 
tstruments. one of which is a certified standard of known accuracy, to detect and adjust « 
iscrepancy in the accuracy of the instrument being compared. 

istall. The act of emplacing, seating, or fixing Into position an Item, part, or module (component or 
embly) in a manner to allow the proper functioning of an equipment or system. 

epiace. The act of substituting a serviceable like type part, subassembly, or module (component or 
embly) for an unserviceable counterpart. 

epair. The application of maintenance services (inspect, test, service, adjust, aline, calibrate, 
jplace) or other maintenance actions (welding, grinding, riveting, straightening, facing, remachIning 
ssurfaclng) to restore serviceability to an item by correcting specific damage, fault, malfunction, 
lilure in a part, subassembly, module (component or assembly), and item, or system. 


k. Rebuild. Consists of those services/actions necessary for the restoration of unserviceable equipmer 
like nevi' condition in accordance with original manufacturing standards. Rebuild is the highest deg 
material maintenance applied to Army equipment The rebuild operation includes the act of returni 
zero those age measurements (hours/miles, etc.) considered in classifying Army e 
ments/components. 


D-3. COLUMN ENTRIES 


Columns used in the maintenance allocation chart will be limited to those shown. Entries for those column 
explained below. 

a. Column 1. Group Number. Column 1 lists group numbers, the purpose of which is to identify compor 
assembiies, subassembiies, and modules with the next higher assembly. 

b. Column 2, Component/Assembly. Column 2 contains the noun names of components, assem' 
subassemblies, and modules for which maintenance is authorized. 

c. Column 3, Maintenance Functions. Column 3 lists the functions to be performed on the item list 
column 2. {For detailed explanation of these functions, see paragraph D-2.) 

d. Column 4, Maintenance Level. Column 4 specifies, by the listing of a “work time” figure in the appi 
ale subcolumn(s), the lowest level of maintenance authorized to perform the function listed in colui 
This figure represents the active time required to perform the maintenance function at the Indicated 
of maintenance, if the number or complexity of the tasks within the listed maintenance function vt 
different maintenance levels, appropriate "work time" figures will be shown for each level. The numl 
man-hours specified by the “work time" figure represents the average time required to restore an 
(assembly, subassembly, component, module, end item, or system) to a serviceable condition. The 
bol designations for the various maintenance levels are as follows; 

C Operator or crew 

0 Organizational maintenance 

F Direct support maintenance 

H General support maintenance 

0 Depot maintenance 

e. Column 5. Tools and Equipment. Column 5 specifies, by code, those common tool sets (not Indiv 
tools) and special tools, test, and support equipment required to perform the designed function. 

f. Column 6, Remarks. Column 6 contains a letter code In alphabetical order which shall be keyed 1 
remarks contained in Section IV. 


D-4. COLUMN ENTRIES USED IN TOOL AND TEST EQUIPMENT REQUIREMENTS 


a. Column 1, Tool or Test Equipment Reference Code. The tool and test equipment reference code c 
lates with a maintenance function on the identified end Item or component. 

b. Column 2. Maintenance Level. The lowest level of maintenance authorized to use the tool or test e 
ment. 

c. Column 3, Nomenclature. Name or identification of the tool or test equipment. 




nee Code. The code scheme recorded In column 6, Section M. 

ks. This column lists information pertinent to the maintenance function being performed as indi- 
on the MAC. Section II. 


MAINTENANCE ALLOCATION CHART 


( 1 ) ( 2 ) 

Group 

Number Component/Assembly 


Covers 


Panels 


Grilles 


Screens 


information Plates 


Fresh Air Damper 


Air Filters 


Mist Eliminator 


( 3 ) ( 4 ) 

Maintenance Maintenance Level 
Function ”C 10 I F 


CASING COVERS, 
PANELS. GRILLES. 
SCREENS. AND 
INFORMATION PLATES 


Inspect 

Service 

Repair 

Replace 


Inspect 

Service 

Repair 

Replace 


Inspect 

Adjust 

Service 

Repair 

Replace 


Inspect 

Service 

Replace 


Inspect 

Service 

Replace 


AIR CIRCULATING AND 
CONDENSATE DRAIN 
SYSTEM 


Adjust 

Service 

Repair 

Replace 


Inspect 

Service 

Replace 


Inspect 

Service 

Reolann 


0.1 0.1 
0.1 

0.2 0.1 
0.1 2.0 
0.5 


0.1 

0.1 0.1 


( 5 ) 

Tools & 
Equipment 













Component/Assembly 


Condensate Trap 


ELECTRICAL 


Control Panel 


Junction Box (In- 
clude RFI filter 
and Transformer 


Wiring Harness 


EVAPORATOR FANS, 
MOTOR AND HEATERS 

Motor 


Heater Thermostat 


Heater Element 


CONDENSER FAN 


(3) 

Maintenance 

Function 


Inspect 

Service 

Replace 


Inspect 

Adjust 

Test 

Repair 

Replace 

Inspect 

Service 

Test 

Repair 

Replace 

Inspect 

Test 

Repair 

Replace 


Inspect 

Service 

Test 

Repair 

Replace 

Inspect 

Service 

Replace 

Inspect 

Test 

Replace 

Inspect 

Test 

Replace 


(4) 

Maintenance Level 


(5) 

Tools & 
Equipment 


















(1) (2) 

Group 

Number Component/Assembly 


Motor 


Back Panel and 
Motor Support 


REFRIGERATION 

SYSTEM 


Evaporator Coil 


Expansion Valves 


Solenoid Valves 


Liquid Indicator 


Dehydrator 


Pressure Switches 


Condenser Coil 


Pressure Regulating 
Valve 


( 3 ) 

Maintenance MaintenanceJ^v el 
Function r. O F H 


Inspect 

Service 

Replace 


Inspect 

Test 

Repair 

Replace 


Inspect 

Replace 


inspect 

Service 

Replace 


Test 

Adjust 

Replace 


Test 

Repair 

Replace 


Inspect 

Service 

Replace 


Inspect 

Replace 


Test 

Adjust 

Replace 


Inspect 

Service 

Replace 


Test 

Adjust 

Renlarfi 


( 5 ) 

Tools & 
Equipment 












APPENDIX D 
Section III. 

TOOL AND TEST EQUIPMENT REQUIREMENTS 


MAINTENANCE ALLOCATION CHART 


) 

(2) 

(3) 

(4) 

(5) 

er- 

Malnten- 


Natlonal/NATO 

Tool 

:e 

ance 

Nomenclature 

stock number 

number 

ie 

level 





No special tools and test equipment 
required. Standard tools and test 





equipment in the following kits are 
adequate to accomplish the maintenance 
functions listed in Section II: 





Tool kit, service, refrigeration Unit (SC 
5180-90-CL-N18) 

51 80-00-597- 
1474 



















REMARKS 


MAINTENANCE ALLOCATION CHART 


REMARKS 


Replace gasket and insulation only 
Replace gasket only 

Replace bearings and electrical connectors only 
Replace coil only 

Replace external components only 
Replace insulation and lifting handles only 

Other than those Items listed above there are no supplemental instructions or 
explanatory remarks required for the maintenance functions listed In Section 
All functions are sufficiently defined in Section 1. Active time listed for 
maintenance task functions are with the air conditioner in off-equipment posi 






rara 


rage 




A 

ss Plate 2-8.d. 2-15 

nistrative Storage 2-17 2-18 

ondltlgner 

choring 4-6.e. 4-1 1 

sembly and Preparation for Use 2-5 2-10 

nenslons 1-7 1-7 

erating Procedures 2-7 2-11 

jparation for Installation 4-6 4-5 

'pose, Capabilities, and Features 1-5 1-3 

celving Inspection 4.4 4-2 

3 Support 4-6.f. 4-11 

loading 4-2 4-1 

packing 4-3 4-2 

•w Controls 

fl Filtering Provisions 2-2.b.(4). 2-6 

aporator Discharge Grille 2-2.b.(1). 2-6 

aporalor Intake Grille 2-2.b.i2). 2-6 

»sh Air Damper 2-2.b.(3). 2-6 

nciples of Operation 2-2.b. 2-6 

oring 4-6.e. 4-11 

Tibly and Preparation for Use 2-5 2-10 

tance to Organizational Maintenance 5-2 5-2 

irized Repair/Replacement Procedures 

ndenser Intake Screen 5-3.e. 5-3 

ver Plates 5-3.c. 5-2 

iporator Intake and Discharge Grilles 5-3.d. 5-3 

iric Cover 5-3.b. 5-2 

)rmatlon Plates 5-3.f. 5-3 

ver Front Panel 5-3.c. 5-2 

) Panel Assembly 5-3.c. 5-2 

natic Controls 

Duit Breaker 2-2.c.(1). 2-7 

h-Pressure Cutout Switch 2-2.c.(2). 2-7 

/-Pressure Cutout Switch 2-2.c.(3). 2-7 

iciples of Operation 2-2.c. 2-7 

B 

Panel, Lower (See Lower Back Panel) 

Assembly 

cription 6-5.a. 6-3 

allation 6-5. c. 6-4 

noval 6-5. b. 6-3 

-Off Assembly 4-6.b.(8). 4-7 

ig Procedures 

zing 5-1 8.f. 5-20 

aning Debrazed Joints 5-18.d. 5-20 

•razing 5-18.c. 6-19 

tr Alloy 5-18.b. 6-19 

ssembly 5-1 8.e. 6-20 

s Cycle 2-2.a.(1).{c). 2-4 


Subject 


Para 


C 

Casing Insulation 

Description 6-3. a. 

installation 6-3.c. 

Remove 6-3.b. 

CBR Filtering Provision 2-2.b.(4). 

Charge Plate, Refrigerant 2-8.j. 

Charging Refrigeration System 5-12 

Check Valve 

Access 5-31. a. 

Installation 5-31 .c. 

Removal 5-31 .b. 

Circuit Breaker 

Installation 4-25.f.(6). 

Location and Description 1-6.c. 

Plate 2-8. g. 

Principles of Operation 2-2.c.(1). 

Removal 4-25.d.{4). 

Reset Knob 1-6.c. 

Test 4-25.d.(3). 

Cleaning Debrazed Joints 5-10.d. 

Coil, Condenser (See Condenser Coll) 

Coll. Evaporator (See Evaporator Coll) 

Coil, Heater (See Heater Elements) 

Color Coded Plate, Refrigerant 2-8.f. 

Compressor 

Access 5-28.a. 

Heater Element/Thermostat Replacement 5-28. c. 

Installation 5-28. e. 

Location and Description 1-6.d. 

Removal 5-28.d. 

Testing 5-28.b. 

Compressor Heater and Heater Thermostat 5-28 

Condensate Drip Pan and Drain Trap 1-6.q. 

Condensate Trap 

Description 4-23.a. 

Inspection/Replacement 4-23.C. 

Installation 4-23.d. 

Removal 4-23. b. 

Condenser Coil 

Access 5-27.a. 

Installation 5-27.C. 

Location and Description 1-6.f. 

Removal 5-27. b. 

Condenser Fan 

Cleaning/Inspection 4-31 .c. 

Description 4-31 .a. 

installation 4-31. d. 

Location and Description 1-6.e. 

Removal 4-31 .b. 

Condflnsftf Fan Guard 



Location and Description 1-6.y- 

Plate 2-8.1. 

Removal 4-30. b. 

Condenser Fan Motor 

Assembly 5-6. e. 

Authorized Repair 5-6.a. 

Cleaning/Inspection 5-6.d. 

Description 4-32. a. 

Disassembly 5-6. b. 

Inspection/Testing 4-32. b. 

Installation 4-32. e. 

Removal 4-32. c. 

Repair 4-32.d. 

Testing 5-6.c. 

Condenser Intake Screen 

Cleaning 4-18. c. 

Description 4-18. a. 

Inspection/Repair 4-18. d. 

Installation 4-l8.e. 

Location and Description 1*6.y. 

Removal 4-18. b. 

Conditioned Air Filter 

Cleaning 4-20.C. 

Description 4-20. a. 

Inspection/Replacement 4-20.d. 

Installation 4-20. f. 

Location and Description 1-6. r. 

Removal 4-20. b. 

Servicing 4-20. e. 

Control Panel Assembly 

Assembly 4-24. g. 

Description 4-24. a. 

Disassembly 4-24.c. 

Installation 4-24. h. 

Mode Selector Switch Tests 4-24.d. 

Removal 4-24. b. 

Temperature Thermostat Tests 4-24 .e. 

Wiring Harness Tests 4-24. f. 

Control Power Transformer Tests 4-25.d.(1). 

Installation 4-25.f.(8). 

Removal 4-25. d. (2). 

Tests 4-25.d.(1). 

COOL Mode 2-2.a.(1).(c) 

Cooling Cycle 2-2.a.(1).(c) 

Cutout Switches, High — and Low — Pressure (see Pressure Cutout Switches) 

0 

D.C. Rectifier 

Installation 4-25.f.(7). 

Removal 


Subject 


Para 


Dehydrator 

Access 5-25.a. 

Installation 5-25. c. 

Removal 5-25.b. 

Dimensions, Air Conditioner 1-7 

Discharging Refrigeration System 5-8 

Dusty or Sandy Conditions. Operating in 2-13 

E 

Emergency Conditions. Operating Under 2-16 

Evacuating Refrigeration System 5-11 

Evaporator Coil 

Access 5-19. a. 

Installation 5-19. c. 

Location and Description 1-6.n. 

Removal 5-19. b. 

Evaporator Discharge Grille 

Cleaning 4-1 7.c. 

Description 4-1 7.a. 

Inspection/Repair 4-1 7.d. 

Installation 4-17.f. 

Location and Description 1-6. s. 

Lubrication 4-17. e. 

Principles of Operation 2-2. b. (2). 

Removal 4-17. b. 

Evaporator Fans and Fan Motor 

Cleaning 4-27.d. 

Description 4-27. a. 

Inspection/Training 4-27. b. 

Installation 4-27. f. 

Location and Description 1-6.m. 

Removal 4-27. c. 

Repair/Replacement 4-27.e. 

Evaporator Fan Motor 

Assembly 5-5.e. 

Authorized Repairs 5-5. a. 

Cleaning/Inspection 5-5.d. 

Disassembly 5-5. b. 

Testing 5-5. c. 

Evaporator Intake Grille 

Cleaning 4-17.C. 

Description 4-17.a. 

Inspection/Repair 4-17.d. 

Installation 4-17.f. 

Location and Description 1-6.t. 

Lubrication 4-17.e. 

Principles of Operation 2-2.b.(i ). 

Removal 4-1 7.b. 

Evaporator Thermal Expansion Valve 

Access 5-20.a. 

Installation 5-20.d. 



Subject 


Para 


Expansion Valve, Evaporator (See Evaporator Expansion Valve) 

Expansion Valve. Compressor (See Quench Valve) 

Extreme Cold, Operating in 2-12 

Extreme Heat. Operating in 2-11 

F 

Fabric Cover 

Description 4-14. a. 

Inspection/Repair 4-l4.d. 

Installation 4-14. f. 

Location and Description 1-6.z. 

Lubrication 4-14. e. 

Removal 4-14. b. 

Fan. Condenser (See Condenser Fan and Motor) 

Fan, Evaporator (See Evaporator Fans and Motor) 

Filler Alloy, Brazing 5-18. b. 

Forms and Records, Maintenance 1-2 

Fresh Air Damper 

Assembly 4-21.8. 

Cleaning/Inspection 4-21. d. 

Description 4-21 .a. 

Disassembly 4-21. c. 

Installation 4-21. f. 

Location and Description 1-6. w. 

Principles ot Operation 2-2.b.(3). 

Removal 4-21. b. 

Fresh Air Filter 

Cleaning 4-19.C. 

Description 4-l9.a. 

Inspection/Replacement 4-19. d. 

Ir^staKation 4-19.f. 

Location and Description 1-6. w. 

Removal 4-19.b. 

Servicing 4-l9.e. 

Front Panel, Lower (See Lower Front Panel) 

Fuses and Fuse Holders 

Installation 4-25. f.(2). 

Removal 4-25. c. (8). 

Test 4-25.d.(6). 

G 

Grille, Evaporator Discharge (See Evaporator Discharge Grille) 

Grille, Evaporator Intake (See Evaporator Intake Grille) 

H 

Hand Receipt Manual 1-3 

Heater, Compressor (See Compressor Heater and Thermostat) 

Heater Elements 


Subject 


Para 


Heater Relay 

Installation 4-25.i.{4). 

Removal 4-25. c. (6). 

Test 4.25.d.(4). 

Heater Thermostat 

Description 4-28. a. 

Installation 4-28.d. 

Removal 4-28. b. 

Tests 4-28. c. 

HI HEAT MODE 2-2.a.(1).(e). 

I 

Identification Plate. Military 2-8.k. 

Indicators 2-3 

Information Plates 2-8 

input Power Cable 4-6.g. 

Input Power Receptacle 1-6. b. 

Installation 

Air Conditioner Preparation 4-6 

Instructions 4-7 

Site Preparation 4-5 

Insulation, Casing 6-3 

J 

Junction Box 

Assembly 4-25.f. 

Component Testing 4-25. d. 

Description 4-25.a. 

Disassembly 4-25. c. 

Installation 4-25. g. 

Location and Description 1-6. r. 

Removal 4-25.b. 

Wiring Harness Repair 4-25.e. 

L 

Leak Testing Refrigeration System 5-10 

Lifting Fittings 

Description 6-4.a. 

Installation 6-4.c. 

Removal 6-4.b. 

Liquid Flow Solenoid Valve 

Access 5-22.a. 

Coil Replacement 5-22.C. 

Installation 5-22.e. 

Location and Description 1-6.h. 

Removal 5-22.d. 

Testing 5-22.b. 

Location and Description of Major Components 1-6 

LO HEAT MODE 2-2.a.{1).(d). 

Lower Back Panel 


Lower Front Panel 

Cleaning 

Description 

Inspection/Repair 

Installation 

Lubrication 

Removal 

Lubrication 

Mechanical 

Operator 

M 

Maintenance Forms and Records 

Mechanical Lubrication 

Military Identification Plate 

Mist Eliminator 

Cleaning 

Description 

inspection Replacement 

Installation 

Location and Description 

Removal 

Servicing 

Mode Selector Switch 

Installation 

Principles of Operation 

Removal 

Tests 

Motor Control Relays 

Installation 

Removal 

Tests 


4-16.C. 4-: 

4-16.a. 4-31 

4-16.d. 4-: 

4-16-f. 4- 

4-l6.e. 4-: 

4-16.b. 4-31 

4-9 4-1 £ 

3- 1 3-1 

1- 2 1-3 

4- 9 4-1 £ 

2- 8. k. 2-^t 

4-22.C. 4-42 

4-22. a. 4-41 

4-22.d. 4-45 

4-22. f. 4-45 

1- 6. p. 1-6 

4-22. b. 4-41 

4-22.e. 4-45 

4-24.g.(5) 4-r' 

2- 2.a.(1). 2-3 

4-24.C. 4-41 

4-24.d. 4-41 

4-25.f.(5). 4-6 
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I 

1 melcr = 10 decimeters = 39 37 inches 
1 dekameter = 10 meters = 32.8 feet 
1 hectometer = lOdekamoters = 328.08 feet 
1 kilometer = 10 hectometers = 3,280.8 feet 

Weights 

1 centigram = 10 milligram.s = .15 grain 
I decigram = 10 centigrams = 1. 5-1 grains 
1 gram = 10 decigram = .035 ounce 
1 dekagram = 10 grams = .35 ounce 
1 hectogram = lOdekagram.s « 3. .52 ounces 
I kilogram = 10 hectograms o 2.2 pounds 
1 quintal = 100 kilograms = 220.40 pounds 
1 metric ton = 10 quintals = 1.1 short tons 


1 dekaliter s 10 liters - 2.04 gallons 
! hectoliter = 1 0 dekaliter.s = 20.42 gallons 
1 kilolitor = 10 hectoliters = 204. 18 gtdlons 

Sqairo Me$3ur« 

1 sq. centinmtor = 100 sq. millimeters = . 155 s 
1 sq. decimeter = 100 sq. centimeters s 15.5 sc 
I sq. meter (cenfaic) -- 100 pq. decimeters = 10 
1 sq. dekamotcr (arc) 100 sq. motors = 1,076. 
1 S(j. hectometer (hectare) = 100 stj. dekameter 
1 sq. kilometer = 100 sq. )»ecto/neters = .386 s< 

Cub/e .Sfeaaure 

1 eu. contimetor = 1000 cu. millimoterg « .00 c 
1 cu. decimeter = 1000 cu. centimeters = 61.02 
I cu. meter = 1000 cu. ri<!cimeters » 35.31 cu. f 
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square inches 

square centimeters 

6.461 

kilometers 
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square feet 

.square meters 

.093 

.square ccntinjctors 

square inches 

square yards 

square motors 

.836 

square motors 

square feet 
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square kilometers 
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square yards 

acres 

square hectometers 
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square kilometers 
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cubic feet 

cubic meters 

.028 

square heciometors 
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cubic yards 

cubic meters 

.766 

cubic meters 

cubic feel 

fluid ounces 
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fluid ounces 
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ounces 
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28.349 
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pounds 

kilograms 
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grains 


short tons 

metric tons 

.907 

kilograms 


pound-feet 

newton-meters 

1.365 

metric tons 


pound-inches 

mewton-meters 

.11376 




Temperatur 


F Fahrenheit 
temperature 


5/9 (after 
subtracting 32) 


